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SUMMARY

This report documents the background, approach, and development of a flight
safety evaluation methodology for the Navy. This methodology applies a mathematical
model in the processing of Navy 3M aircraft equipment failure data to produce a quan-
tified safety index of malfunction-problem severity. The modeling process permits
systematic identification of the functional relationships of aircraft equipment to flight
safety, and yields safety criticality indices responsive to the probability of occur-
rence of a malfunction and the probability that it will result in an accident. These
indices can then be used in trend analyses to flag potential safety problems.

Increased responsiveness to current operations produced by this model makes
the flight-safety methodology unique in its ability to flag events or operations most
likely to produce unacceptably high accident risks. Thus the methodology has the
ability to currently and continuously rank malfunction prohlems with respect to their
accident potential. This ranking, based on criticality assessment, can provide the
basic parameters necessary for analysis of safety versus cost for proposed aircraft
modifications, changes in maintenance or flight operations, or even alternative air-
craft designs.

The evaluation tool produced in this study will not of itself reduce aircraft
malfunction mishaps — only management actions and fiscal expenditures can do so.
The utility of the safety assessments available from the application of this tool lies
in its ability to alert commanders to the presence of malfunction safety problems and
to quantitatively assign an importance to each.
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1
INTRODUCTION

In 1965, ARINC Research Corporation began to explore the desirability and
practicability of an objective quantification of flight safety. The investigation, which
included a comprehensive review of current flight-safety activities, suggested the
feasibility of developing a quantification technique.

An Air Force-funded study by ARINC Research in 1967 demonstrated the
feasibility of a predictive technique based on system reliability characteristics. A
methodology was developed for providing flight-safety indicators sensitive to changes
in equipment malfunction rates, in their effects on the mission, and in unit or fleet
operations. This methodology, in conjunction with accident data, permits timely
predictions of accident potential, and can contribute to design evaluation and opera-
tional planning by providing a degree of safety assessment previously unavailable.
The Air Force continued funding of this effort to develop the mathematical models
for the F-106 aircraft.

In June 1968 the Naval Safety Center contracted with ARINC Research
Corporation to extend this methodolc 3y to the F-4J aircraft.

The first months of this effort were devoted to data surveys, collection of flight
data, acquisition of aircraft documentation, and formulation of criteria for adapting
the Air Force mathematical model to the Navy application. Results of this initial
effort appear in the first interim repor: under this contract.* The report also
describes the techniques to be applied in identifying functional relationships and
assessing safety sensitivity.

The second interim report,** describes the development of functional diagrams
and safety sensitivity assessments for the F-41 aircraft. The functional diagrams
and an example of safety sensitivity analyses are presented in the appendices.

\

Development of Flight-Safety Prediction Methodology for U. S. Naval Safety
Center, Nov. 1968, Publication 753-01-1-938.

+x Development of Flight-Safety Prediction Methodology for U. S. Naval Safety
Center, April 1969, Publication 753-01-2-968.

1-1
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STUDY APPROACH

2.1 GENLRAL

2.1.1 Present Flight Safety Technology

Probably the most vital, and certainly the most publicized, of flight safety
activities is accident investigation. By isolating cause factors, such investigations
are instrumental in reducing the probability of recurrence of particular types of
accidents.

Traditional safety analysis usually consists of extrapolating historical accident
rates into probable future rates. The year-by-year accuracy of such estimates is
partly a function of how judiciously the predictor selects and screens his accident
rate data, These predictions can be quite accurate when equipment characteristics,
maintenance level environments, and pilot skills are consistent with those existing
when the accident rates were calculated. Often, however, adverse changes in areas
critical to safety are recognized only aiter the accident rate has been found to be
higher than expected and accident investigations have isolated the causes.

Considerable effort has been directed toward improving the predictive technology
and "'getting a better handle" on the safety status of aircraft. These efforts have
resulted in lower accident rates through ""pre-accident" identification of safety
problem areas; and the associated techniques will continue to be useful for this

purpose.

It is being increasingly recognized that safety musi be consciously designed into
the system, through a disciplined and systematic analysis at every stage of develop-
ment. Both industry and gevernment are encouraging such design evaluation, as
demonstrated by the creation of MIL-S-38130, General Requirements for System
Safety Engineering of Systems and Associated Subsystems and Equipment, and the
superseding MIL-STD-882 (same title). Both of these documents require system
safety analyses for identifying the potential safety effects (including hazards) associ-
ated with system malfunctions. The methodology for performing these analyses is
often left up to the contractor as long as it is consistent with the requirements and
scope of his contract. Unfortunately, an agency using aircraft built by a cross-section
of manufacturers will be confronted with a set of system-safety analyses of widely
varying approaches and technical quality. The intent of this effort was to create a
single methodology that could be used with existing Air Force data systems to provide
safety evaluation of operational equipment problems, and applicable to all aircraft in
the Air Force inventory.

This methodology will provide otherwise-unavailable information concerning
aircraft design, malfunction trends, and the significance of these trends with respect
to safety. This information can be used to quantify aircraft operations, equipment,
and events in terms of their relative contribution to accidents.
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Safety Quantification

The desirability of an objective quantification of sifety has long been recognized.
However, problems associated with developing a realistic and applicable mathematical

technique are formidable, since accidents are statistically infrequent and causes

cannot

always be determined. The approach must then be to quantify the degree of

danger associated with flight operations, since such threats are generally translatable
into qualitative terms.

The value of a safety measurement lies in its objectivity and correlation to the
"real world. " In the popular sense though, the assessment of the safsty of any
envirvnment or situation is based on both the actual risk and the individual's degree
of willingness to accept (or have others accept) that risk. The latter factor is sub-
jeccive, and results in widely varying assessments of the same event. A quantified
safety index reflecting the actual risk will provide the basis for objective assess-

ments,

from which the desirability of an activity or operation can be evaluated. In

Nuvy applications, for example, commanders will be able to assess the impact on
safety of contemplated changes in equipment and mission profiles.

2.1.3

Flight Safety Concepts

The minimization of personal injury and property damage is the objective of all
safety efforts. Safety, when defined as the absence of potential personul injury and
property damage, is typically quantified in terms of the total dollar loss resulting
from mishaps in operation. From an analvsis or predictive standpoint, it is
unfortunate that the amount of property damage or personal injury resulting from an
aircraft mishap is often determined by conditions external to the functional aircraft
system. For example, a malfunction that results in an aircraft hitting & school would
be expected to produce far greater diligence in the implementation of remedial action
than would be realized if the aircraft were to come down ia an unpopulated area.

The dollar-loss quantification parameter is a legitimate and useful after-the-
fact performance indicator, but is of little value in assessing the importance of safety
problems that have not yet caused dollar loss. Therefore the methodology was
designed to produce a measurement scale against which the importance of a problem
could be assessed in relation to other problems within the airoraft.

2,2 FLIGHT SAFETY ASSESSMENT TECHNIQUES

In general terms, the assessment techniques rank problem criticalities accord-
ing to 1) the likelthood that a malfunction will occur, and 2) the resulting degradation
to the aircrafll's "flyability. " The probability of an accident caused by an event can be
expressed as the probability of the event times the conditional probability that the
event will cause an accident. Stated in equation form,

where:

P/, E) = P(E )PMIEj)

) }

P(A, Ey) is the probability of an accident due to event j;
P(Ej) is the prooubility of occurrence of event j; and
P(A |F.j) is the probability of accident given that ovent j has occurred

—— - - e
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In terms of malfunction contributions to accidents, P’&E") can be thought of as
the probability of failure j, and P(/|Ej) 23 the probability that the occurrence of
failure j will result in an accident.

Since the intent of the efforts described here is to provide a ranking by safety :
significance of all malfunction problems, it is not necessary that abaolute values of ;
P(A, Ej) be developed. If the values developed are correct relative to each other, a '
proper ranking will be established. i

The assessment techniques developed are based on a factor termed "criticality. " e
Criticality is an index proportional to P(A, Ej), 2nd which therefore provides the same i
rank ordering.

The major reasons for the proportionality of the criticality numbers derived by
the techniques developed in this study are as follows:

a. The techniques do not include the effect of extraordinary pilot intervention
to prevent accident in case of equipment malfunction.

b. Application of the model for quantifying criticality was lirited in its
treatment of simultaneous occurrence of independent failures.

c. Malfunction and operational data can yield only a proportional estimate of
required model : yputs. g

While strict proportionality cannot be justified, .. is believed that the criticality
rankings derived through the developed techniques do provide reasonable relative
measures of equipment problem potential. The nature of these criticality parameters
will be discussed in the descriptions of specific modeling techniques.

This safety criticality assessment methodology could also be applied prior to an
aircraft's becoming operational. The assessment of safsty criticality during the
design phase of aircraft procurement can alert project management to potential
trouble areas and functional weaknesses.

2.3 SCOPE OF EFFORT

2.3.1 Specific Approach

As has been stated, the purpose of this effort was to produce a methodology by
which safety-related problems can be identified. The methodology establishes the
relative influence on ilight safety of the various equipments in an aircraft, permitting
remedial action to be implemented in a timely and systematic manner.

For this study, an aircraft is assumed to be in a safe condition as long as it is
operating within its prescribed perforinance limits. The measure of safety implied
by this approach is a relative measure of how often the aircraft will be in a condition

ASAIR R ~e ©
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to cause damage. This definition commits the methodology to the establishment of an
objodtlve safety measurement based on what the aireraft can and cannot be expected
to do. ‘The definition also has the property of separating quuntifiabie accident expo-
sure from the complex assessments of damage and personal injury.

The scope of this cffort was further limited to that accident exposure caused by
aireraft equipment malfunctions. A recent survey of Air Force and Navy accident
summaries indicated these cause about 50 percent of military fighter aireraft acci-
dents. Although pilot-related factors are recognized as a significant cause of
aircraft mishaps, the Navy and ARINC Research agreed that the succeasful applica-
tion of the methodology be limited to aivoraft equipment.

This program did not consider ejection capability, parachutes, life rafts, etc.,
which do not make an aircraft safer, per se, but provide for the survivability of the
pilot when the aireraft is unsafe. Collision was also excluded from consideration in
the prescnt effort because of the complexity of the interrelationships between pilot,
aircraft equipment, ground surveillance, and trafiic density. and therefore should be
included with subsequent expansion of the methodology.

2-4
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the major tasks pursuant to this effort.

3.1 DATA SOURCE SURVEY

Air Force model to accommodate Navy data.

system designed for one purpose is to be utilized for another.

3,1.1 Limitations of 3M Data System

4
S o Lo

| ¢ item of equipment may not result in failure of the system.

oy gy

SRR ¥
e,

time.

probability information.
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Discussed in this section is the development of a capability for assessing
problem criticality with respect to flight safety. The following subsections describe

A survey of available Navy data was made to determire its adequacy and
applicability relative to a flight safety model, and any modifications necessary to the

The Functional Sensitivity Model was specifically developed for use with the
3M data system; however, resolution of the model output with the '"real-world"
safety picture will be handicapped by certain deficiencies in this system. These
deficiencies, with respect to safety analysis, stem basically from the fact that a data

The present 3M system has limited provisions for recording when the failure
ocourred. Out of the 24 "When Discovered' codes available, only two are repre-
sentative of the type data necessary for processing in the Functional Sensitivity Model.
Only the problems identified by When Discovered codes C and D are appropriate for
use with this model. When Discovered codes could be easily expanded, using numeric
designators, to indicate the phase of flight in which the problem was discovered.

The ability to determine when the problem occurred is necessary not only to
apply the appropriate sensitivity value, but should be mandatory in mission success
models as well. Analysis of the sample data collected under this contract, which
included the mission phase in which failures occurred, revealed that failure ratea
are not constant throughout the mission bui, instead generally decrease with flight

In the absence of 3M flight-phase recording, an allocation of failures by mis.
sion phase must be made (as discussed in Section 4. 6. 1) to obtain realistic fuilure

3

ANALYSIS

| & The first problem encountered during the functional analysis was the correlation

¥ § of Work Unit Codes in the WUC manual with the equipment described in the mainte-
nance manual, Compounding this problem is the indenture system used in assigning

: WUC numbers. Field personnel, when unable to easily find the WUC number, often

3 report the problem at a higher system indenture level to ensure that the piece of

equipment in question is covered. This would be a misleading input to the safety

model, since from the functional safety sensitivity standpoint, a failure of a particular
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Another problem arven is associated with determining whether a maintenance
action was performed as the vexsult of the WUC flems ceasing to function. or due to n
minor discrepancy in its operation.  ‘The majority of the " {low Malfunction" codes
provided in the WUC nunual ail to identify how an item [ailed.  Some identify why it
failed. others indicate effcets of the fatlure. This inconsistency keeps 'How Mal"!
information from having any meaningful application to system evaluation models.

The Navail Safety Center's data bank was found to he adequately recording the
malfunctions registered by the 3M data system, and the capability already exists
within the Ceni>» for computing mean time between failure (MTBF) from 3M failure
information coupled with flight times reported on pilot debriofing forms (yellow
sheets). As in the case of the Air Force math model (designed for application to the
AFM G6-1 data system), the "When Discovered" codes used in the 3IM system are
inadequate for describing the length of time an aircraft is exposed to malfunctions ~ a
basic input to tha safety-prediction math model.

An investigation was conducted to determine the impact on the predictive ahility
of the methodology if only total malfunctions versus total airframe hours were avail-
able. Data collected from the Aerospace Defense Command during the earlier
Air Force study were examined from this standpoint. It was found that, due to &
significant change in failure rate with flight time and mission phase. failure probabili-
ties computed on the basis of a constant failure rate throughout the mission were
unrealistic, It was therefore concluded that some forii: of data screening must be
performed in order to provide accurate measurements of malfunction exposure.

3.1.2 Supplemental Data Collection Effort

Due to the magnitude of the effort raquired to collect all flight-phase informa-
tion from all naval aireraft, it was decided to initiate an experimental data-collection
and analysis program that would provide the data necessary to determine actual mal-
function exposure with respect to the total number of failures experienced. The
Naval Safety Center arranged for this data collection effort to be conducted at the
VF-121 Squadron, Miramar Naval Air Station,

For this effort, ARINC Research compiled a manual for coding pilot-reported
malfunction symptoms., The method of symptom coding is unique in its ability to
allow machine processing of informal pilot "squawks. "' This Navy manual was adapted
from that used by the Air Force Aerospace Defnuese Command in its Interceptor Sortie
Evaluation Program, though extended to reflect the F4-B/J airceraft and naval mis-
sion requirements. Additionally, ARINC Research developed aa experimental pilot
debriefing questionnaire (Figure 3-1). These debriefings, held in the Maintenance
Control Center following each sortie, provide first-hand (aircrew) information on any
malfunction of the aircraft, detailed mission profile information for each flight, and
the flight-purpose code.

This duta-collection effort was begun in September 1968, and data were com=-
piled from 1000 sorties flown by VF=121, Data received by ARINC Resenrch from the

squadron were reduced to computer-punchcard format for analysis of exposure indices.

The information was then analyzed to determine the correlation between the nvmber
of failures reported and the actual exposure to failure during flight.
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The Miramar data were first sereened to eliminnte CARQUAL and FCLP
missions, thereby representing only missions in which mission phases are sequential
and nonrepetitive. Naval Safety Center flight-time and 3M data for the Manual Flight
Control System were compared with the corresponding VF-121 data and found to agree
closely in both average flight time (within two minutes) and failure rate. Because of
this good correlation, the method of assessing failure probability by mission phase
was established as 1) computing the "average mission" failure probability

No. failures

No. flights

)%

(Pp=1 -e

and then 2) determining the ratio of aircraft in a failed condition in each flight phase to
the total number of flights. The ratio of the percent failed per phase to the mission
failure probability was computed for each aircraft system for each mission phase.
These values are listed in Table 3-1. In criticality computations utilizing 3M data,
these values are used as weighting factor.; for mission-phase failure allocations.
These allocations were used with the applicable safety sensitivity assessment to arrive
at the mission phase criticality of malfunctions.

3.2 AIRCRAFT DESIGN DOCUMENTATION

The Naval Safety Center supplied ARINC Research with a complete set of
Maintenance and Illustrated Parts Breakdown manuals for the F-4J aircraft. These
documents served as the basis for functional analysis and the assessment of safety
sensitivity. The adequacy of these documents is comparable to that of the equivalent
documents on which the Air Force analysis was based.

A review was made of the documentation available at ARINC Research on the
F-4C aircraft, as compiled under the IROS program for the Air Force. Diagrams
constructed during this program identify the functional relationships of equipments
required for mission success. With respect to a safety sensitivity assessment, how-
ever, the objective of the functional analysis must by definition be different; therefore
this documentation was primarily of value in identifying Work Unit Codes for various
aircraft equipments.

Due to the differences in the Navy/Air Force versions of the FF-4, and the
difference in the purpose of the two safety efforts, the functional analysis under the
Navy contract did not utilize the Air Force F-4C documents. They were used only
as a reference in cases where questions arose as to how the aircraft operates.

*This equation reflects the application of the traditional reliability equation, R = e')‘t.
Total Time
modified to apply to only the average mission time(No. of Flight 3)- Because A is
equal to the number of equipment failures divided by the total flight time, the expo-
nent becomes equal to the number of failures divided by the number of flights.
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FUNCTIONAL SENSITIVITY MODEL

4.1 GENERAL

Equipment criticalities can be assessed by means of the activities indicated in
Figure 4-1. The first activity, Functional Analysis, is the identification of all func-
tions the aircraft is expected to perform and the determination of their interrelation-
ships. Safety Dependency Analysis determines which of these aircraft functions are
necessary for flight safety. In Safety Sensitivity Assessment, an estimate is assigned
to each function of the probability of accident occurrence in the event that function is
lost. These conditional probabilities are termed "functional sensitivities," and when
applied as weighting factors for the malfunction occurrence rates represented on the
second line of Figure 4-1, provide the basis for an assessment of accident potential
and, correspondingly, of equipment criticalities. Data on aircraft operation and
accident causes can be used to modify the sensitivity estimates, thereby improving
accident potential and equipment-criticality assessments. The development of this
technique was the major aspect of the present program.

4.2 MODEL DESCRIPTION

The Functional Sensitivity Model is based on a detailed functionail analysis of the
system, and is responsive to Work Unit Code malfunction information such as provided
by the 3M data system and demonstration of its compatibility wita and application to
actual 3M failure data.

Functional Safety Safety Accident Equipment
Analysis Dependency Sensitivity Potential Criticality
Y Analysis Assessment Assessment Assesament
Equipment Malfunction
Malfunction Occurrence
Ocourrence Rate

Operation
Duration

Figure 4-1. Safety Assessment and
Measurement Flow Diagram
(Functional Sensitivity)
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1.2, 1 A Simplificd Accident Probability Model

4.2.1.1 Basic Eguations

To provide an overview of how the Functional Sensitivity Model relates to
accident probability, we shall consider the following simplificd version of an accident
probability model. Let

B; represent system operational state j, consisting of a particular combi-
nation o1 states of individual elements within the system (the simplest type
of such combination would be one for which each element can be classified
as being either a success or failure).

P(B;) represent the probability that the jth state occurs during the
migsion. *

P|B j) represent the probability of an accident, given that state j occurs.

The overall probability of an accident, P¢4), is then givenby the equation
PiA) - ZD(B)PuA|B) (1)

This model is of course overly simplified, but even in this form it represents a
formidable quantification task. The number of states to consider is of the order 2N,
where N is the number of individual elements in the aircraft. When mission phase-
sequencing, interdependency of failures, and element degradation states (other than
success or failure) are considered, the necessary mceling and quantification pro-
cedures become prohibitive. To develop a workable model, therefore, it was neces-
sary t7 consider system states involving only dependent failures. ** That is,

PUA) = ?PMJ) (2

where: P4, j) = the probability of an accident due to failure of just the jth element.

Since

P4, J) = P()PUI) (3)

where: P(j) = the probability that element j fails
P¢4]j) = the probability of an accident given that the jth element fails.
Then
PUA) = fp(j)Pwh) (4)

*For exposition purposes, the sequencing of state occurrences and element states
leuding to the jth state are ignored.
**An exception was redundant designs, for which multiple-failure cases were
considered (see Section 4-4).
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Basic terms in the foregoing equations are assigned the following nomenclature:

P4, j) is termed the criticality of the §th element; for convenience
of discussion, this parameter will be represented by Cj;

P((j) is termed the sensitivity of the §th element, and will be
written as s,

P(j) is termed the function loss probability of the j"h element, and
will be written as Pj.

Thus, by this nomenclature, equation 3 can be written,

C j = Sj Pj (3a)

4.2.1.2 Flight Phase

Because an element's effect on safety may depend on the portion of the flight
during which a malfunction exists, it was necessary to extend the Functional
Sensitivity Model to permit accounting for this effect.

Consider an aircraft for which a standard mission of K phases is prescribed.
If we denote by Sy, i the accident sensitivity of element j in the kth phase; that is,

: Sj k= P(accident in phase k given element j is failed in that phase),

then the overall criticality of the jth element can be expressed as
C lé P, ,S 5
17 ke BELK ®)

where: Pj | = Probability that element } is failed in the kth phase.

Py k i8 a complex function of phase-dependent, first-failure probabilities,
phase-transition probabilities, and previous sensitivity values. The model for Py, k
is discussed in Appendix E.

4.2.2 Use and Limitations of the Model

One basic limitation of the model is that criticality rankings apply only to
individual elements, relative to each other. Element-failure combinations are, for
the most part, not considered. Failure of a particular element, say j;, may not be
critical if each of a particular set of other elements are satisfactory. However, if
one or more of these other elements are failed, failure of j1 may be quite critical.

Multiple failures are considered only when there is a "first-order" functional dependence.

This imposed limitation of the model is primarily one of avoiding undue com-
plexity for the initial development. The basic approach used could allow for independent
joint failures, but such inclusion would have effectively increased from N to N2/2 the
number of system states to consider, where N numbers in the thousands.

4-3
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4.3 SCOPE OF PRESENT EFFORT

The basic objective of this program is the development of a model for element
criticality based on element sensitivity and malfunction probability.

At the outset of this program, it was anticipated that the existing Air Force flight
safety model could be adapted in a limited-utility format for routinely processing Navy
data to arrive at flight safety measurements. The initial idea was to use the total
number of failures and the total flying hours to arrive at an average MTBF, and from this
to compute the probability of failure. The latter quantity, together with the sensitivity
estimate, would then provide a meaningful malfunction exposure and/or accident exposure
index. Upon investigation, however, the available information was found to be inadequate
and inaccurate. Recognizing this factor, the Naval Safety Center agreed that, rather than
have an early model with these properties, it would be far more desirable to embark
upon an investigation to determine how best to arrive at an accurate model.

The first step in the subsequent activity was the initiation of a sample data collection
program at Miramar Naval Air Station. This effort resulted in obtaining actual equip-
ment malfunction exposure measurements from which the basic factors affecting
malfunction occurrence could be examined.

Assuming the validity of the basic expression, C the development of
criticality rankings for the various elements (j's) of a system is dependent upon the
ability to quantify the malfunction probability (Pj) and element sensitivity (S;) for each
element. The first requirement, that of determ malfunction probabilities, depends
on the use of 3M data, as discussed in Section 2. Establishing element sensitivities
rapresents the second requirement, and is discussed in the next section.

4.4 MODEL DEVELOPMENT

4,4.1 General

To implement the basic safety model, it is necessary to develop a submodel for
S, ks the probability that a malfunction in element j during mission phase k will result
in an accident. This submodel in turn requires that we estimate two parameters: the
probability of accident if a major function is not available during each mission phase; and
the dependence of the major function on element j during each mission phase.

The first parameter is termed "functional sensitivity' and is estimated for each
major function. The functional analysis performed in this task (see Section 4.5. 1)
established for the F-4J aircraft the following hierarchical scheme:

Aircraft

Primary functions

Major functions

Function

Elements (Work Unit Codes)

A primary function would be one such as Flight Control. Major functions under Flight
Control would include Pitch Control and Yaw Control.

The second parameter, "link dependency," is a vehicle for showing the influence
of each functional-path element on the performance of a major function. For example,
if the major function being considered is External Lighting, the diagram on the following
page illustrates possible functional sensitivity and link dependency values.
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1.0*

Power

Lamps

Control

*Link dependencies

No.ge

*+Functional sensitivity

1.0*

External
Lighting

0.1

The 0.8 value means that failure of the Control function will result in loss of the
Lamp function 80% of the time. The 0.1 functional sensitivity value denotes that loss
of external lighting will result in an accident 10% of the time. The values must be
interpreted in a proportional sense, in that the actual accident probability is
dependent upon external factors, as discussed previously.

The remainder of this section discusses the procedures and model used to
obtain element sensitivities; e.g., in the above example, the accident probability
given that a Work Unit Code in the Control function malfunctions.

4.4.2 Definition of Principal Functional Relationships

Three principal types of functional relationship--series, redundant, and
parallel--were identified as representing the major forms to consider in modeling

element sensitivity.

Series Relationship — A function having only one input. Schematically,

A

B

which indicates that outside of its own elements, the success of B is only affected

by the success of A.

Functional Redundancy — A function having one or more backup functions that

can provide the required inputs to successor functions. Schematically,

A

1

Ay

where Aj and Ag represent a functional redundancy in that either may provide the

necessary input to B.

—
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.
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Parallel Functions — Two or more functions independent of each other in terms
of functional success, but ciach of which may be required for a successor function.
Schematically,

_r

B will generally require both Ay and Ag; but Ay does not depend on A2, nor dzes
Ao depend on Aj.

In some cases the distinction between functional redundancy and parallel paths
is very slight, and may depend on mission phase. For example the four engines of a
plane can be considered to be a redundant configuration providing inputs to the pri-
mary propulsion function during cruising, but would generaily be considered to be
parallel functions during takeoffs requiring full power.

In general, given a schematic relationship of the form,

A

we can say that A and B are in a functionally redundant configuration if the succe=s
probability of C is the same if 1) A and B are successful, 2) A only is successful,
or 3) B only is successful. If, for example, C is more likely to be successful if both
A and B are successful, rather than A or B elone, then the relationship is one of
parallel paths,

It is noted that the mode! will also account for element redundance and parallel
elements through inputs such ag P(A|ig), representing the probability that the Ath
function fails given that the igth element in A has fatled. If i, is a parallel element,
the probability would depend on mission requirements and other parallel-element
states.

4.4.3 Link Dependency

Link dependency is the conditional probability of a functional failure, given the
failure of immediate predecessor functions. The link dependencies applicable to the
three basic designs defined above are shown below.
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Series Relationship

A

P(B|A)

Link dependency = P(B|A) = probability that B fails given that A fails.

P(C|B,B,)

Functional Redundancy
B,
R(5,E,I%)
L A —  —
Bz
equivalent to
r ------ -y eI o S
|
| B1
l
A P(B| A) l
|
|
|
| By
!
L - TR e o) T G G TN o S N e
B
where B = 31'52
4-7

P(C| B)

— e wmn w omle - - - o)

o e A s O ke 7 Wt At 0 L i R

P Rt R D




Paralle]l Functions

P(B, IR) P(CIB,B,)

“PCHBy | C

P(B,|%)

2] »(CIn,B,)

We shall generally assume that the dependencies of By with respect to A, and of
B2 with respect to A, are independent of each other, so that

P(B,B, |A) = P(B, |A)P(B, |A)

We then can consider three link dependencies from A to B as follows:

P(B, le A) |
A | P(B,B,|A) c
—
p(31§2|x>
B,
noting that
P(T3'1|'A') = P(§1132|X) + P(B,B,|4)
P(B,|4) = P(B,B,|%) + P('ﬁlﬁzm

4,4.4 Models for Element Sensitivity

Models are shown below for determining the sensitivity of elements for each of

the three basic designs. The derivation of each model is detailed in Appendix C. The
following basic assumptions apply:

a. Except for cases when an element has a redundant or parallel counterpart

or is located in a function with a redundant or parallel function, only the
element under consideration shall be assumed to have failed initially. Thusthe
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expve 'sion P(Altg), representing iis accident probability given faflure of
Wi a4 Work Unit Code element, is based on the assumption that no dther
element has failed unless element i is in some redundant or parallel con-
figuration. For cases in which there are redundant or parallel counter-
parts, failures of such counterpart elements or functions are considered in
accordance with their occurrence probabilities.

The success of all immediate predeéeuors ensures the success of a func-
tion, provided that the function experiences no element failures Thus for
the series relationship

we assume
P(BlaA) =

provided: B experiences no element failures. If an element in function A
is under consideration, the latter provision is always true by assumption
“a. "

The element sensitivity models are:

Series Relationship

— A B c p—

PUlly) = P@AligPBIR)PCIBPAIT)

Functional Redundancy

oW ws En W an W Em W

B,

o - e o o - - -
“"-"F'-"'-“
o]

Pull) = PAIL)PEIZ)PTIBPAIT)
Puli,,) = P, |1 )PE,)PCIB)PAIT)

4-9

P T

N we T e S, ST AN

APTNANEIRR Ao 1 15

A4 gy A”é




g 0 AL NG e e
. 3 = = £ ¢ SO, e BT e ST e N ST AT W R, T L T -

e s S S R S SRR R T SRRy et r;t,,‘-,“,u‘ o T 28 ‘a.’,)'- '&w@f»w\ PILF S FARI AT TRV *

G P AR " N P e

“,_”.
R rerre pra s

v
>

Ky

Parallel Functions .

RS e S

l
>
o
'

iR

8 £ o P
TS

Puli) p(Tlia){P(ECIK)P(ﬁ'IEC) + P(BC|A)P(D|BC)

j + P(BCIA)P({| BC)} PAID)

| Putly) = P@Bli){PCli)PDIBC) + P(c|t)PDIBC) }PuAID)

paiie be

)

A case not explicitly included in the above three basic functional relationships is
one for which a function is in two paths, e.g.,

: P S
S L A R e e

B pntpe
} - A
¢
é C L—-
3 then
PU|1,) = PCl,)PB|1)PUAICB) + P(C|1)PEIL)PMICE)
4 — - ——
; + PCl1)P®Bliy){1 - PAICIPAIB)}
g where it is assumed that the effects of loas of the major functions in accident occur-
rence are independent of each other.
4 4,5 MODEL IMPLEMENTATION
é The principal tasks involved in employing the Functional Criticality Model
¢ involve:
a. Performing functional analysis
? b. Estimating major-function sensitivities
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c. Estimating link dependencies
d. Developing a computer program for model implementation.

These tasks will be discussed in the following sections.
4.5.1 Functional Analysis

The first task in assessing element safety sensitivity is the identification of the
functions performed by the aircraft and how they are interrelated. This functional
analysis was performed with information in NAVAIR maintenance manuals used in the
preparation of working-draft functional diagrams. Tabulated for each identified aircraft
function were 1) the equipment necessary for its performance; 2) equipment operating
modes; and 3) all inputs required from other systems. The functional analysis then
entailed the systematic documentation of relationships of equipment to the function

performed.

The sample sensitivity assessment conducted during Phase II-A demonstrated
the extreme care required in producing an accurate analysis. The complexity of the
functional interdependencies in an aircraft such as the F-4J required the develop-
ment of a systematic accounting procedure to ensure against losing functional paths
and assuring that all relationships had been accounted for. All functional relation-
ships identified in the working-draft functional diagrams were recorded in a coded
format, from which a punchcard was created for each relationship.

For computer locating purposes, each function of the aircraft carries an inden-
tured "alpha' code indicating the primary safety sensitivity path. The diagram of Fig-
ure 4-2, for example, identifies the Aircraft Roll function as CC, which requires
inputs from CCA~R and CCA-L, the right and left wing control surfaces, respectively.
These elements are further indentured until all WUC items are accounted for by alpha
designator. Each item of equipment receives an alpha designator and therefore the
number of alpha designators identified with a particular WUC equals the number of
items installed in the aircraft having the same WUC,

The basic scheme used was hierarchical in the sense that a "predecessor' func-
tion provides an input to one or more '"successor' functiorts. Thus the success of a
function as defined by this scheme is dependent (wholly or nartially) on correct inputs
from one or more predecessor functions. For example the function Landing Gear
Extension depends on the subfunctions Left Main Landing Gear Extension and Nose
Landing Gear Extension. Nose Landing Gear Extension, in turn, is dependent upon
Nose Landing Gear Door Openings and Nose Gear Activation.

Because of the complexity of aircraft systems and the interdependency of one
system on another, no consistent universal indenture system (from function to sub-
function, etc.) is possible. One example of the problem, as can be seen in several
of the diagrams in Appendix A, is the formation of functional loops. If all the diagrams
applicable to an aircraft were combined, the total diagram would be so tangled with
these loops that no meaningful analysis could be made. Accordingly, ARINC Research
elected to follow the proc3dure of subdividing the aircraft into the nine primary and
two support functions, identifying the input requirements for each and recording each
functional relationship in a punchcard format. This procedure was followed down to
the WUC level. A computer program was designed that could identify and document

each functional path.
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Performing the path identification/documentation task by computar proved to be
not only useful but necessary. The human analyst could neither keep track of all func-
tional paths nor assign a numerical sensitivity to each path. The machine processing
allows the human analyat to consider only one functional link at a time. The ability to
be able to follow all of the functional interrelations:.:!3 within the aircraft was neces-

sary for meaningful assessment of safety.

Appendix A to this report contains the functional relationship diagrams applicable
to the F-4J aircraft. Most of these diagrams have been revised since the publication of
the second interim report (ARINC Research Publication 753-01-2-968) in April 1969.
Revisions were necessary to reflect more clearly and ac. «rately the interrelationships
of the functions.

Following each section of functional diagrams in the appendix is a listing of the
functional and WUC relationship cards for that section. 71his listing identifies the equip-
ment required to accomplish each subfunction, and the functions required to accomplish
the next higher level function. The functional-link safety sensitivities are included in
the individual cards and in the format of the printout.

4.5.2 Major-Function Sensitivity Assignment

The sensitivity of a function is defined as the probability that failure of the function
will cause an accident. From the functional analysis, major functions were identified for
the F-4J aircraft. This task consisted of assigning sensitivities to each of these major
functions for each phase of the mission.

As discussed previously, the actual numerical values assigned were proportional rather
than absolute. The assignments were made by a team of safety engineers, and were based on

the general assumption that major-function failures are mutually independent with respect
to aircraft accident probability. '

The significance of certain major functions is dependent on external influences,
for which cases "Provisory Factors' were identified. An example would be a wind-
shield anti-ice system, which has a sensitivity close to 1.0 during landing under icing
conditions but has no effect on safety on a dry, warm day. For such major functions,
the procedure used was to always assign a '"worst case" sensitivity which would then
be modified in the computerized procedure by application of an assigned Provisory
Factor. In general, Provisory Factors represent the probability of the existence of
external conditions influencing the sensitivity of the function.

Table 4~1 lists provisory conditions considered in analyzing the F-4J aircraft.

TABLE 4-1. PROVISORY FACTORS USED IN SAFETY SENSITIVITY
ASSESSMENT OF F-4J AIRCRAFT

o)
2
(]

Provisory or Conditional Factors

Ice

Night

IFR

Supersonic

Rain

Normal system failed
Drag chute failed
Carrier takeoff
Carrier landing
Wheel brakes failed

BOYZRNOMEY >
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4.5.3 Link Dependency Assignment

The link dependency between two functions A and B, where B is dependent on A,
is defined as the probability that the loss of function A will result in the loss of the
function B.

The specific functions were defined by functional diagrams showing the relation-
ships between them (i.e., series, parallel, or redundant), to higher-level functions.
Also, the individual hardware items identified by Work Unit Codes that make up a
function vere determined in the functional analysis task.

Link dependencies for major functions were assigned by a team of safety engi-
neers. These values are also mission-phase dependent in that a function's importance
to a successor function may depend on the mission phase. The basis of such assign-
ment for the more common cases is discussed below.

4.5.3.1 Simple Series Relationship
Consider the case in which X is a major function and A a predecessor function:

A
WUC-A,
- A2

PXIA )} x | e Pl

The major function sensitivity value is P(A IY) and the link dependency A-to-X
is P(X[A). If A is required for X, the link dependency ie 1.0, independently of the
sensitivity of X. For example, X may have a sensitivity of zero when on the ground
(Phases 1 and 9) and a sensitivity of 1. 0 when in flight (Phases 2 ~ 8)*. However,
P(X|A) would still be assigned a value of 1.0 for each phase if X cannot perform
successfully without an input from A,

Link dependency values of the Work Unit Code to the function, e.g., Aj to A,
are also required. If, for example, WUC-A2 in the above diagram serves the purpose
of damping out certain oscillations that create an inconvenience but little hazard to the
successful accomplishment of the function, the link dependency P(A|A2) would be
assigned a low value.

4.5.3.2 Parallel Functions

The basic parallel-function relationship is shown in the diagram below.

P(BC|A B P(X|BC)

A [PECTX PXIECL] x -

pacin| © [PXIBO)

*Numbering of flight phases was done as follows:

1. Startup and taxi 4. Cruise out 7. Descend
2, Takeoff 5. Maneuvering 8. Land
3. Climb 6. Cruise return 9. Taxi and shutdown
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The six pertinent link dependency values are shown on the appropriate path legs.
For the predecessor functions to X (B and C), three link dependency values are
required, reflecting failure of either 1) just B, 2) just C, or 3) both Band C. Itis
noted, however, than in evaluating the sensitivity of function B, for example, it is
assumed in the application of the sensitivity model that function C is present, so that
the sensitivity of B would be P(X|BC)P(IX), if X is a major function.

The joint failure link dependency value, P(X|BC), is only used in evaluating the
sensitivity of function A, for failure of A can lead to failure of both B and C. The
relationship of A to X, teing of the general form,

X oA 2%

RS ot et coptis Dy Sttt T ARl S ol et ol
IOV
's«m!' 3

Path 1

>
x

Path 2

has been termed "divergent-convergent."

‘r 1
N

In every case where such relationships existed in the aircraft, it has been deter-
mined that paths 1 and 2 would fail if A was lost. In effect, this means that the follow-
ing link dependency relationships hold, using the previous diagram.

Lo

| P(BClA) = o
ﬁ P(BCIA) = 0
PEBCIR) = 1.0

oo

This inherent characteristic concerning link dependencies in the divergent-convergent

cases is primarily due to the manner in which the functions in the aircraft were
defined.

For implementing the computerized form of the sensitivity model, three data
input cards would have to be provided for A: one showing X as the dependent function
for sensitivity computation, and two others indicating B and C as dependent functions
for functional path tracing and not for sensitivity calculation.

Again, link dependency values for Work Unit Codes within each function are also
assigned.
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4.5.3.3 .l}_gdmdant Functions

The basic redundant-design relationship is {llustrated below:

™ > man o> e w oo o

' !
! [
[} Bl I
: [
. -
A P(BIA)I :P(XIB) x |-
' )
! )
e el
) ]
le e o o
B

Function B i8 assumed to be the primary or normal mode of operation, with
B2 as the emergency or backup mode. The dependency P(X|B) indicates the impor-
tance of the B function to X and is necessary for assessing the sensitivity of A, B;,
and Ba. In all cases this dependency was assigned & value of 1.0.

In considering the normal mode of operation, the possibility of failure of the
backup mode is included in the sensitivity model by the term P(Bg) ; see Section 4.4.4.
In the absence of failure information on ~ackup modes of operation, it was assumed
that the backup mode would be availebte 50 percent of the time when the normal mode
failed. The data card input {dentifying the relationship of B1 to X would identify
Bg as the alternate mode.

In the case of Bg, it was assumed that this backup mode could, if present, per-
form the function with the normal mode inoperative; i.e., P(X|B3Bg) = 0.

In the computerized procedure, the link dependency of By is assigned a value of
1.0, which is equivalent to assuming that By is failed. The conditional sensitivity of
B2 is then calculated on this basis. The computer output, however, indicates that
B2 is a backup to the primary function By. Therefore the conditional sensitivity of
B2 must be multiplied by the malfunction probability of By to obtain the unconditional
sensitivity.

4,5.4 Computer Program for Sensitivity Assessment

The computerized procedure for sensitivity assessment requires the following
data inputs:

a. Functional and Work Unit Code relationships
b. Major function sensitivities
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¢. Link dependencics
d. Provisory factor conditions.

A computer program was developed which operates on these inputs in accordance
with the basic sunsitivity models to yield sensitivity estimates of individual Work Unit
Codes and functions by mission phase. Where provisory factors or backup modes of
operation are involved, the computer output indicates that the sensitivity values pro-
duced by the computer are conditional, and must be adjusted to reflect the provisory
condition probability or failure probability of the primary redundant function.

The three major phases of the program are discussed briefly below, and in
greater detail in Appendix B.

4.5.4.1 Path Generator Phase

In this phase, all functional paths are traced and documented from the informa-
tion presented in the input data cards, and WU'C (element) sensitivities are then com-
puted by phase for each path in which the WUC exists. The resulting computer
printout would be too bulk» %o include in this report. Figure 4-2 is a reproduction of
a typical printout page.

4.5.4.2 Sort Program Phase

Results of the Path Generator Phase are sorted by WUC, alpha designator, and

provisory factor. The information is stored on tape for use in the Path Combining
Phase discussed below,

4.5.4.3 Path Combination Phase

Generated in this phase is the overall sensitivity for each WUC, taking into
consideration the dependence of more than one major function on a WUC. In a system
as complex as the F=4, it is common for a function to have several dependent higher-
level functions. Because of the basic assumption of independence of major function

sensitivity values, thc sensitivity of a WUC involved in N major functional paths is
determined by the relationship:

Sp = 1= (1-8))(1-8p)° * *(1-8)

where
S¢ = total sensitivity of the WUC;
S, = sensitivity of the WUC in the 1™ path.

Another condition handled by this phase of the program is the case where several
identical hardware items are used in the aircraft. Each has the same WUC but differ-
ent alpha designators, and each can affect aircraft safety in a different way. Under
the basic assumption that the fatlure rates of the individual item applications are

essentially the same, an average sensitivity for the WUC was obtained by averaging
the individual WUC sensitivity values. )
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The third special casc treated by this phase of the program concerns WUC's

involved in functions affected by provisory conditions. The diagram below illustrates
this case:

Path 1 (lndepe;\deu of provisory conditions)

Path 2 (Required only if provisory condition W exlata)’

The output of this phase of the program for a WUC in function A would consist
of two sensitivity values for each phase of the mission. One would be the path 1
senaitivity of the WUC (path 1 could actually consist of several paths that have been
combined), and the other would be the conditional sensitivity value for path 2. The
combined sensitivily would then be calculated from the expression

S¢ = PyiS +5,-88) + (1-Py)S, = 8§, + PyS, - § P8,

where
Sc = combined sensitivity
S1 = sensitivity of path 1
82 = gensitivity of path 2, conditional on the existence of provisory
condition W
Pw = probability that condition W exists.

The last special case is for backup functions in redundant designs. Again, the
sensitivity values shown {including path combined values) are conditional for WUC's
in backup functions, and the computer output indicates that the sensitivity values must

be multiplied by the failure probability of the primary mode function to obtain the
unconditional sensitivity.

A printout of mission phase sensitivities for each WUC is included in Appendix D
of this report.

4.6 CRITICALITY ASSESSMENT
4.6.1 General

The ARINC Research-produced sénsitivity values are identified with respect to
mission phase, and merging these with SM WUC failures versus airframe time
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criticalities, and then combining them for all mission phascs. The basic model for ‘
element criticality was shown in Section 4. 2.1. Its derivation and implementation is

-ﬂ roquired the allocation of failure probability to mission phase, computing phase

3 given in Appendix E.

It is required to obtain for each WUC an estimate of the probability that the
E WUC will be failed in the kth phase (k=1,2,...,9). If we denotc this probability by
P(WUC,Q)), it is shown in Appendix E that overall WUC critizality can be estimated
4 by

R
Cwuc = k§1 P(WUC,9p)Sk

where Sk is the sensitivity of the WUC in the lth phase.

i .- !
lé From 3M data, one can obtain an estimate of the failure probability of the ’
3 WUC on an average mission, such as through the equation
[s
e L&
P(WUC) = 1 -~ {
i |
K where A is the observed failure rate given by 3M data, and T is the average -
F} mission length. L
i * i
- (*‘ From the special survey of VF-121, it was possible to obtain for b
£ each major system the probability that the system is failed in the kth phase* and the :
(] probability that the system fails sometime during flight. These probabilities for the i
: i jth system will be denoted by P(Xj.Q)k) and P(Xj). respectively. Then, if the WUC ;
E under consideration is located in system j, we have the estimating equation i
P :
i o |
! — . P(X0y)
; lj P(WUC,0,) = P(WUC) —p&;‘s— |
; i
i .
PR which is based on the assumption of equality of the ratios ’
k
"‘ P(WUC,0,) PX;,9,)

r . :
g pwoY)  and P(k,) ,

% L

h

*It is noted that this probability includes the event that the kt phase is attempted on
P a flight.

. |
I ;o
i 4-19 |




Lt AN
gt ¢ b1

RS PR g A e W S ST A F n, Sy TP ORI I 2o} Qi T Rk TR T
P e S R R S ™ A P s T R R T T (L T W O e 0

4.6.2 Criticality Model Exercise

Criticality assessment consists of 1) selection of the mission of interest -~ in
this case, the average mission; 2) selection of the Provisory Factors for the
conditions of interest; 3) inclusion of failure probability numbers; and 4) computation

of the product of equipment failure probability and safety sensitivity (as modified by
the Provisory Factor) for each phase of the mission.

The criticality computation program accepts Work Unit Code Sensitivity data
(e.g., mission phase); 3M failure data; the number of flights corresponding to the
3M data and mission phase failure allocation ratios (from Miramar data), which are
combined as described in Section 4. 6.1 to arrive at the mission critics ity.

The Naval Safety Center supplied the failure and flight data for the 12 months
of May 1968 through April 1969, and a criticality model exercise was completed.
Appendix B contains the results of this model exercise. The flow chart and program
listing are contained in Appendix B. For purposes of this model exercise, all pro-
visory factors were set to zero. Therefore the criticalities in Appendix D are
representative of a "perfect" mission environment with field takeoff and landing and
the presumption that emergency backup systems are available but not needed.
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5
CONCLUS IONS

5.1 GENERAL

Analytical methods for quantifying safety indices have been successfully
developed in accordance with the requirements of the contract. The methods devel-
oped still require considerable effort on the part of the Navy in their application and
validation. Nevertheless, significant progress has been made in the formulation of
techniques that permit accident exposure to be evaluated.

The analytical techniques have the ability to currently and continuously rank
malfunction problems with respect to their accident potential. This ranking, based
on criticality assessment, can provide the basic parameters necessary for analysis

of safety versus cost for proposed aircraft modifications, changes in maintenance or
flight operations, or even alternative aircraft designs.

The evaluation tool produced under this contract will not of itself reduce air-
craft malfunction mishaps — only management actions and fiscal expenditures can do
so. The utility of the safety assessments available from the application of this tool

lies in its ability to alert commanders to the presence of malfunction safety problems
and to quantitatively assign an importance to each.

Many malfunctions associated with aircraft operation have the property of only
occasionally causing accidents. However, most mishaps are caused by such events,

and it is this class of mishap for which the predictive aspects of this methodology will
be effective.

The value of the predictive methodology lies in its responsiveness not only to
extrapolation of historical accident rates but also to current operating data.
Increased responsiveness to current operations make this method unique in its

ubility to flag events or operations most likely to produce unacceptably high accident
risks.

5.2 SPECIFIC MODIFICATIONS REQUIRED

Interface problems with the existing 3M data system will probably require
modification of the sensitivity values assigned to Work Unit Codes to compensate for
the difference in the number of maintonance actions performed and the actual number
of function-loss occurrences. WUC inanual revisions may require reidentification
of the WUC's, and major functional modifications to the aircraft will necessitate
appropriate updating of the functional relationship documentation. The models

developed must therefore be regarded as dynamic, continuing to evolve with the
aircraft.
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5.3 MAJOR COLLATERAL BENEFIT

Although the creation of flight-safety evaluation mathematical models suitable
for exercise with existing data systems was the primary goal of this effort, a very
significant and valuable by-product also resulted. This by-product — a functional
sensitivity analysis methodology — has utility far beyond the specific application for
which it was developed. By its application to the F-4J, the Navy has a summarized
functional description of the aircraft. From this information, lists of functional
effects of loss of equipment operation, as well as equipment candidates for causing
functional loss, can easily be identified. Application of the appropriate Provisory

Factors, will yield similar results for various environmental and operational
conditions.

Analyses of the "fault tree" type can be obtained by the same computer program
used to generate this equipment/path sensitivity tape by selecting and reading-in the
function of interest (e.g., landing gear extension). The resulting output will provide
a comprehensive functional relationship tree, including appropriate Provisory Factors
applicable to each branch and a quantified assessment of how important each function
and equipment was to the function of interest.

The versatility of application of this functional documentation is the direct result
of the individual documentation of each immediate functional relationship, the original
purpose of which was to provide increased uniformity and standardization of docu-
mentation among the analysts performing the task. Computerization of the functional
analyses has had the effect of 1) assuring uniformity of analytical criteria, 2) pro-
viding automatic cross-checks of individual functional relationships, and 3) providing

versatility in output capability; all of which would have been unavailable with manual
recording and retrieval systems.
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A.1 GENERAL

This appendix contains the results of the functional analysis performed by
ARINC Research for the F-4J aircraft. The tab locators identify nine primary and
onc secondary functional aircraft system (no diagram is included for the '"'Pilot").
The functional sections are lettered and the pages numbered according to function
level. The title block on each functional diagram identifies thc NAVAIR documents
(including dates) used in construction of the functional diagram. In cases where the

NAVAIR document described several configurations for aircraft block groups, the
latest configuration was used for the diagram.

Wherever possible, diagrams are laid out with the inputs on the left side of
the page and continuing through the sequence of events to the final function on the
right side of the page. Unlike a reliability block diagram, in which blocks in series
indicate a tying together physically oi equipments, the series of blocks in these dia-
grams will indicate that if all of the input events to the left of a block occur, and the

equipment unique to the functional block is operating, then that function will have
been performned.

A form of shorthand logic symbology was used to depict the functional relation-
ships, in which each input to a functional block which enters with a unique arrowhead
can be considered AND functions, and inputs whose function lines are joined prior to

the arrow entering the next functional block can be considered OR functions. Fig-
ure A-1 represents this relationship.

A and B are needed for C. A or B is needed for C.

Figure A-1
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A.2 ORGANIZATION

The functional description portion of this appéndix is divided into ten sections.
The first section describes the aircraft, in general. This diagram depicts the pri-
mary aircraft functions, together with the alpha designator assigned to each. For
instance, the alpha designator ""A" will prefix all functions and equipments associated
with ground control of the aircraft, all of which will be found behind Tab A, Ground
Control. On the tab sheet will be the functional breakdown of the primary function,
together with a listing of the order in which the diagrams will appear. Following the
diagrams in each section will be a computer listing of the function cards, showing inputs
required and dependent functions; and of work unit codes, together with the function
and in the functional chain to which the WUC operation contributes. The WUC's used
to identify equipment types are as documented in NAVAIR 01-245FD-8, revised
1 June 1968,

If more than cne piece of equipment with the same WUC is installed in the air-
craft, each will be identified with a different alpha designator. If the same piece of
equipment performs more than one function or operates in more than one functional
branch, it would maintain only one alpha designator for all of the applications. This,
therefore, provides a method for determining whether one piece of equipment has many
effects, or whether many pieces of the same equipment are used in the aircraft, each
providing one or many different effects.

The following page provides a guide for reading the printouts in this appendix.
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Function or Equipment Name
Work Unit Code Number

"Alpha'" Designator for WUC or Function (may be
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Functional ""Inputs' Required
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" Alpha"

Conditional or Provisory Factor and Alpha Desig-
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GROUND CONTROL,
(30 Cl AL SENSECIVETY

TERL wii ALPHA INPUT  FENC FC UR W L2456 80
QRUUNE SPEED « UNTRUL 1 AA AAAA 300000063
? 1 AA AAD
Ay 1 AA AAC
SUAL LHUTE Bt LAT I 1 ALAA ARAR  AA KCAABA 020000040
URAG CHUTE Qe LATION 1 AAAA AAAH 000222000
WO URAG CHUTE CALwHY 10321210 AAAAA A
URAL CHUTE LELOYMENT 1 AAAB AAAC  AAAA AAAAAAAAA
42 RIstthe 10321220 AAAHA [
43 RISE' LIS 19321260 AAAHC S
URAG CHUTE EXTRACTION 1 AAAC AAAD AAAI AAAAAAAAA
45 PILUT LHUTE 10321250 AAACA A
46 BRIULL 19321240 AAACH A
47 CHUTL CONTAINLK DBAU 193211 AAACC A
DHAL CHUTF ACTUATSON=CUNTRLIL AAAD AAAE AAAC AAAAAAAAA
49 CHUTE. LULOR 193213  AAAUA A
Hit ACIUATUR 193214  AAADR A
5% UOUKR LATCH MECHANIGM 193216  AAALC A
%2 UOOR HINGF, 193215  AAADD A
83 KELLASE CAHLE 193812 AAADE. A
h4 HOUR ASSEMBLY 193113  AAADF A
%S Lot MECHANISM 193114 VAADG A
ho CApLt FATRLLAN/PULLLY 193115 AAADH A
57 TORQUE TURE ASSEMILY 193110 AAADY A
B8 RO ARSLEMALY 193118 AAADK A
W9 CAM ATTACH LINK 193114  AAADL A
60 HELLLCHANK ASSY 193118 AAADM &
MOUL SELECT 1 AMAE L AAAD AAAAAAAAA
1 AAAE AANF 080000000
hY Ukiau CHUTE HALILLE 193111 AAAEA A
JtTTISON ACTUATION 1 AAAF AAAL AAAG ANAAAAAAA
oh RLLEASE EXT SPRING 103117 AAAF A A
b KRELEASE MECHANISM KRELPER 19311C  AAAFH A
G7 RELEASE SwlTCw 193110 AAAFC A
6BeuRARL ACTUATION 1 AABA AMRY AA (4] 1000000%1
3 AABA AABR
10 Ahkel DRAKE ASSEMHLY 113418 RAAUAA A
711 aHLEl, URAKE ASSEMULY 113418 LAABAG A
HYURAULIC DISTRIRUTION 1 AABB AABC  AAHA 555555555
73 1 AABB DAC
74 CHECK VALVE=HYD RETURN=A/S 11341¢ RAABUA A
7% CHLCN VALVE=HTU RETURN=A/S 11341e LAAHNY A
76 IWO wAY RESTRICTOR 11341 AADLC A
T7 Crt Ln VALVE=HYD INLEY 13341 AADRD A
78 Ciln VALVE=ANTL SPIN 1134)e  AABHE A
79 HYD FILTER 1134108 AABBF A
"o tuglun 11341 AABLG A
MY KFOULATION ¢ CONTRUL 1134 AAIC AABD AATIR ANAAAAAAA
2 Ot wAY RESTPICTOR=INLET 113410 RAAHCA A
63 Ol #AY RESTRICTOR=INLEY 11341 LAAKCH A
A Ol wAY RESTRICTORSRETURNG  11341e  RAABCC A
S Utk AAY KESTRICTOR=RETURN 11341¢  LAABCD A
A6 yiart, CUNTROL VALVL 113411  RAABCE A
P7 HRARE CONTROL VvALVL 113011 LAABCF A
HTUNAGL, 1} AABD #AlE AARC AAAAAAANA
(1] 1 AABD KEA H ARAAAAAAA
a0 Al CHAKGE VALVE 11d4es  AARDA A
91 ACCUMULATOR 11342 AADLG A
MOLL SELECT 1 AABF L AAHG AAAAAAAAA
A% ARL PrOAL 1I341C  RAAUFA A
aa Akt PLOAL 11341C  LAAHFH A
Wtk PERAL LINKAGL 113412  RAALFC A
Yy RUOLLP PEDAL LINKAGL 113412  LAALFD A
a7 HELLCRANK 113414 RAABFE A
9l gELLCHANK 113413 LAADFF A
MCOL SELECT 1 AABE L AABD AAAAAAAAA
A0 HANULF 113421 AADF A A
Al LINKAGL 11042} AADFD A
4 PNLUNATEC 5TORAGH 1 AABG AABF  AABH AAAARAAAA
= a3 1 AAty ¥GA
b3 A% VENY FLLIEE \uiVF 113426 AAHLA A
N AN AT noTiLE 113626 AAHGH A
My RLG ¢ LONTROL 1 AABH AABG  Aadd AAAAAAAAA
i AADH H 000000010
AR AL SLECTOR VALVE 113422 AADHA A
a9 CHL(r VALVE 11342 AABHY A
PHEUAATIC DIGIRIBUT TON i AABY AADH  AARA AAAAAAAAA
Ll FlL Tt =SCPELY ISRLFL AABJA A
W PNLUNATIC titils 11342e  AABUN A
CANRESYING HOOK POSTTIONENG ) AACA AACH  AA o 0100000A0
t AACA H 030000010
A-14

e et

PR
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03 HONK AND FAIRING ASSY 113820
VE(TICAL DAMPER CYLINDER 113513
05 MNCRIZONTAL DAMPER $1381€
06 HURIZONTAL DAMPER 113516
07 CENTERING SPRING CYL ASSY 113516
:: CENTERING SPRING CYL ASSY 113816

AIR=0IL MANIFOLO 113518
10 ALR CHARGE VALVE 11351

ACTUATION 1

12 1
13 BLEEVER PLUE 11351
18 TwO WAY RESTRICTOR 11351
19 HOOR UPLATCH MECHANISIM 11381C
16 TUBING 11351+

ACTIVATION 1
18 SOLENGIO SELECTOR VALVE 113510
19 CHECK VALVE 11351
20 TIMt DELAY RELAY PANEL 11351

CONTROL :
23 SURGE DAMPER 113812
24 5 AMP FUSE 11351
25 ARRESTING GEAR CONTROL Sw 113%IN
26 CONTROL CABLE ASSY 11351
27 PULLEYS=FAIRLEAUS 31353

MOUE SELECT 1

29 1
30 CONTROL LEVER 113518
31 LEVER WARNING LITE 113541
32 HOOK DOWN LIMIT SWITCH 113832
33 HOOK UP LIMIT SWITCH 113531
3% WARNING LITE SWITCH 113543
35 S AMP FUSE 11353+

eMISC GROUND CONTROL 2

:

ONOSE WHEEL POSITION ACTUATNg
01 STEERING POWER UNIY 213342
02 SERVU VALVE 213348
03 COLLAR/GEAR ASSEMBLY 213348

FEEDBACK POSITION INFO e
05 FOLLOW UP POTENTIOMETER 213347
DISTRIBUTION 2

2
07 SELECTR VLV RETURN CHK VLV 2133u4s

08 TwO WAY RESTRICTOR 21334

09 PRESS CHECK VLV-64 213340

10 PRESS CHECK VLV=63 2133us

11 FILTER ASSY 213346
ACTIVATION 2

13 SELECTOR VALVE 21334A
SIGNAL TRANSMISSION 2

19 ACCLLOROMETER POWER RELAY 21334e

16 COMMAND POTENTIOMETER 213344

17 AUX AIR DOOR RELAY 21133
CONTROL 2

19 2

19 2

20 CONTROL UNIT 213343

21 LNUNG GEAR CONTROL SwITCH 213112

22 MOTIONAL PICKUP TRANSOUCER 21 334N

23 RMLG SCESSOR SWITCH 21323«

24 NOSE GEAR DOWN LIMIT SWITCH213143
MOLE SELECT 2

2
27 NOSt WHEEL STEERING SWITCH 21334L

28 RUDULLR PEDAL 214428
29 RUDULR PEDAL 214428
30 TORQUE TURE 21334C
31 DAMPING 4

32 POWER UNIT COMPENSATOR 213341
33 COMPENSATOR CHECK VALVE 21334

JUsLAUNCH 2
35 LAUNCH/TOW HOOK 213611
36 LAUNCH/TOW HOOK 213611
37 HOLOBACK e
38 HOLUBACK FITTING 213612
39 TENSION BAR 213613
41eWING AND PIN POSIVIONING 2

2

A-15

AACC
KEA

AACD

AACE
KBE

KAE
L

ABAA

ABC
ABAC

ABAA

ABAD
KEA

ADAE
ABAF

ABAG
AHAB
KAH

(1)

ABAC

AHCH

ABBB

AACA

AACE

ARCC

AACD

ABAB
AB

ABAF

ABAA
ABAH

ABAC
ABAD

ABAE

ABAF

A8
ABCA

AB
ABHF

> PEP> PPROERPD

2 2 5 5 4

> > P > I > P> 2 2 2 B 5 J

> > > I

AAAAAAAAA

AAAAAAAAA

AAAAAAAAA

AAAAAAAAA

182222271

AAAAAAAAA
AADOOO00AA

AAAAAAAAA

AAAAAAAAA
AAAAAAAAA

AAAAAAAAA
AAAAAAAAA

AARAAAAAAA

AAAAAAAAA

0A00000A0

070000000

0A0000000

[LTLTET L)
AAAAAAAAA

ORUNG—
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&3
[ 13
5
4b
w7
ug

L1l
0

Hiy

wlhoFOLL PLYG PULL YL JER
WINGEOLD PIN PULL CYLINUER
witie HINGE

WING HINGE

w/t PIN ACTUATUR panr

w/8 PIN ACTUATOR BAR
ALYUATLION

WINGEOLD ACTUATOR (YLINIER
®ituk OLL ACTUATOR (YL JHDER
Tuo wAY RESTRICTOR=“PKRLAD
Tao #AY RESTRICTOR=OLD
Thy #AY RESTRICYOR-SPREAD
TwO wAY RESTRICTOR=FOLD
ACTIVATION

PIn PULL SELECTOR vALVt
PIN PULL SELECIOR VALVL
WINGFOLU SELELIOR VALVE
wihoFOLD SELELTOR VALVE
CONTROL

WING SPRELAD LIMIT HwiTin
wlnu SPREAD LIMIT=LwlTCH
wING PIN OUT LIMIT SwliChH
WING FIN OUT LIMIT SwITCH
MANUAL PIN OUT LIMIT Se
MANUAL PIN OU1 LIMIT S
LOCAPIN IN LIALT Swliln
LOCAPIN IN LIMIT SwlICH
MUDE SELECT

WINGFOLU CONTROL SwITCH
wINGFOLL CONTHOL BOX
WINGFOLU CONTROL HOX
LOCKPIN CONTROL QuXx
LOLRPIN CONTROL HOX
MANUVAL LOCKPIN HANOLE
WARNING CONTRUL

214811
214811
214810
21481¢
2148348
216818
2

2

2

214812
214832
21483
21481
21481
gluulo

2

214814
214814
214815
214815
2

214823
2164823
214822
214822
214082+
21482
216822
214822

2
214825
21481A
21481A
21481
21udle
214816
2
2

Fwd LOLKPIT LITE TEST RELAY21482e
ART COCAPIT LITE TEST RELAY214H2e
Fao COCKPIT LITE TEST RELAY21ub2¢
AFT COCAPIT LITE TLOHT RELAY21482e

FaD COCKRPIT LITE
AFT LOCKPIT LITE
Fau LOCKPIT LITE
AFT COCKPIT LITE

21462e
214824
21442
21482y

RAUHAA
LARBAR
RABBAC
LABBAD
RABHAE
LABUAF
ABYH
ABBY
ABBb
RAHBUA
LARRER
RAHBRLC
RALEBO
LABBUE
LARBUF
ADBC
ARDC
RAUBCA
LABKCD
RABBCC
Lagnce
ABBD
RAHBOA
LABBLD
RAGBOC
LABBOD
RABBOE
LARBOF
RARHULG
LABROH
ABOE
ABBEA
RABBER
LABBEC
RABHED
LABBEE
ABBEF
ABBF
ABBF -
RABAFA
RAGHFR
LABRFC
LABHFD
RABUFE
RABBFF
LABDFG
LABUFH

A-16

ABHC
KEA
UAC

ABBD
KHE

ABBA
KAE

AHHA

At

Aunc

AuND

H

b 2 B B 2]

b 2 B 2 B 3 J
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% T K ES LS
n i ! }
R wo = et A

TITLE
PROPULSION

BASIC ENSINE RIGHT
ENGINE AIR INOUCTION

FRONT FRAME INLET CASE

COMPRESSION

16 SEARING NO 1
17 AIR/0IL CARBON SEAL
18 CONPRESSOR HOUSING

19 COMPRESSOR STATOR VANE

20 STATOR VANE SHROUD

21 COMPRESSOR ROTOR ASSEMBLY

22 COMPRESSOR REAR FRAME
23 BEARING NO 2
2% CARBON OJL SEAL
25 CUPPORY
26 SHIELD
ENGINE COMBUSTION

29

31 OUTER CASE
32 COMUUSTION CHAMBER

33 INNER COMBUSTION CASING

34 TRANSITION DUCT
COMPRESSOR ROTATION
TURBINE ROTATION

TURBINE ROTAVION

36 FIRST STAGE TURBINE

37 SECOND STASE TURBINE

38 THIRD STAGE TURBINE

39 TURBINE ROTOR

40 INNER AIR BAFFLE

41 INTERSTAGE SEAL

42 TURGINE SHAFT

43 TURBINE CASING

44 TURBINE ROTOR SHROUD

45 IMPINGEMENT MANIFOLD

46 TURBINE FRAME

47 VANt

48 INNEHR/OUTER CONE

49 SUPPORY

50 COOLING BAFFLE

51 FRAME CONE SUPPORY

52 ROTOR SPILL BAFFLE

53 CEARING NO 3

S& CARLON OJL SEAL
MAIN ENGINE THRUST
MAIN ENGINE THRUST

56 INNER REAR COMNE

57 FORWARD EXHAUST OUCT

58 LINGLR

59 CONE

60 REAR EXHAUST DUCT

61 LINER

62 QUTER SHELL
ACCESSORY DRIVE

ACCLSSORY DR1VE

71 FRONT GEARBOX

72 TRANSFER GEARUOX
73 RADIAL DRIVE SHAFY
T4 DRIVE SHAFT HOUSING

PROPULSION

wuc ALPHA

323A1200R8A6C
323A1210RBA60
J23A121IRBAGE
J23A1 300RBAGF
323A1400R8A08
323A1810RBAGH
323A1020RBASY
323A1800RBAGK
J23A14350RBAGL
3 RBAC
3 RBAC
RBAC
3 RBAC
3 RBAC
J23A21  RBACA
323A2200RBACH
323023 RBACC
323A28 RBACO
RBAS
3 RBAF
RBAS
RBAF
323A31 RBAFA
323432 RBAFB
323433 RBAFC
323A38CORBAFO
J23AIN20RBAFE
J23AJ480RBAFF
J23AMS50RBAF6
323A3S00RBAFH
323A3510RBAFY
323A3520RBAFK
323A3600RBAFL
J23A3620RBAFM
J23A3630RBAFN
323A3640RBAFP
323A3650RBAFQ
323A3660RBAFR
323A36T0RBAFS
J23A3680RBAFY
J23A3690RBAFU
3 RBAA
RBAA
323Au1 RBAAA
323A4300RBAAB
323A4310RBAAC
323A4381RBAAD
323A4H00RBAAE
S23A4310RBAAF
J23A4A20RBAAG
RBAK
RBAK
ROAK
RBAK
RBAK
RBAK
RBAK
RBAK
RBAK
RBAK
323A51 RBAKA
323AS200RBAKS
J23A521 ORBAKC
323A5220RBAKD

UEUEB

A-5

DEP
INPUT FUNC
RBA
LBA
ROAA ]
RGAN
ASAJ  ROFC
REOA RGAS
ROFA  ABADS
RBEA  AEE
REBAS  RBADS
RBAH BAN
RBAC
REBANC
RBARA
RBAG  RBAP
RBAL  RBAE
RFA
RBADD
RBAEA
RBAF  RBAK
RBAC  ROAA
RBCA  RBAG
RBCA  RBAS
RBAB  RBA
RBAF

RUAL  RBAE)
RBAS  RBCL
RBAD.:
nuo
KEB
RKAU
RHAAA
RBAJS
RBADS
RBAGC

CD AL SENSITIVITY
FC FNW 123436709

OAAAAAAAD
QAAAAAAAD
993535430

AARAAAAAA
ARAAARAAA
ARARAAAAA
AMAAAAAA

AAMAR
AMAAAAAA
AAMAAAAAAA
ARAAAAAAA
AMAAAAAAA

b R X B B 2 B P XD J

FAAAAAAAAA
FAAAAAAAAA
SAMAAAAA
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AAAAAAAAA
AAAAAAAAA
AAAAAAAAA
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75 REAR SEARBOX 323453 ABAKE A
75 BEARING HOUSING 323AS% ROARF A
A8 CONgUSTION 3 AP RBAGA RBANC AMAAAAAAA
3 RSAP REARA  RBAN AMMAAASLA
A/8 COMBUSTION ASAC
REAR EXHAUST OUCT 323A0400RBAAE A
LINR 3234 310RBANF A
OUTER SHELL 323AN020RBAAG A
AFTERRURNER THRUST 3 RBAN ABAB  RBA 020000000
A8 THRUSY ROAN ROAP
ENGINE WLEED AIR 3 AN ABAS  CDA AAAAAAAAA
3 B8AN LBAG  EBAD ARAAAAAAA
3 BAN F AAAAAAAAA
3 B8AN EAAY AAAAAAAAA
22 DUCTING 081231 EMA A
23 THENMAL COMPENSATOR os23 Ews A
26 TOTAL TEMP COMPENSATOR 081238 ENC A
25 CHECK VALVE 081238 EHD A
26 RATIO BLEED CONTROLLER 081238 EME A
860INLET GUIDE VANE POSITION 3 RSAS RBAJA RBADS 0A1111110
INLET GUIDE VANE POSITION ROAJ RBAUS AAAAAAAAA
3 RBAJ RBAH 999999999
INLET GUIDE VANE ACTUATION 3 RBAJA RBAUB  RBAJ AAAAAAAAA
89 GUILE VANE SUPPORY 323A1130RBAJAA A
90 GUIDE VANE 323A1140R8AJAB A
91 GUIDE VANE BEARING 323A1150RBAJAC A
92 HALF RING ASSEMBLY Lk 323A1160RBAJAD s
a3 LEVER ARM 323A1161RBAJAE A
94 BELLCRCANK SUPPORT 323A1220RBAJAF A
95 MAIN CRANK 323A1230RBAJAG A
96 MASTER ROD 323A1240RBAJAN A
97 &H ACTAUTOR 323A1180RBAJAS S
98 RH ACTUATOR 323A110¢RBAJAK s
99 HALF RING ASSEMBLY RH 323A1160RBAJAL )
VANE CONTROL 3 RBAJH RBAJ  RBAJA ARAAAAAAA
At 3 RBAVS RBAH  RBABC ARAAAAAAA
A2 3 RBAVS RBAK
VANE CONTROL RBAJB, RBADS
RBAUH RBADA
A% FLEDBACK SIGNAL SHAFT 323A11%0RBAJBA A
ENGINE COOLING AIR RBAL RUEA  RBAC AAAAAAAAA
RBAL RBFA  RBAK FAAAAAAAAA
*AUX AIR DOOR POSITION 3 RBEA RBEC  RBAM 521111528
o 3 RAEA RBED AAAAAAAAA
5; 3 RBEA RBAL AAAAAAAAA
o A8 AUXILLIARY AIR DOOR 311331 RBEAA A
p4 AUX AIR DOOR ACTATION 3 RBEC RUED  RBEA AAAAAAAAA
A9 3 RBEC KEK
B0 AUX AIR DOOR ACTUATOR 311332 RBECA A
AUX AIR DOOR CONTROL 3 RAED RBEF  RBEC AAAAAAAAA
AUX AIR DOOR SELECTOR VALVE31133% RBEOA A
P1LOT MODE SELECT 3 RBEF L RBED AAAAAAAAA
i 3 RAEF )]
A5 AUX AIK DOOR RELAY 31133¢ RBEFA A
B6 LANDING GEAR MANDLE SWITCH 313112  DADB ROBEF A
AT S AMP CIRCUIT BREAKER 31133«  DADA RBEF A
DLOK POSITION INDICATION 3 RBED RBEA H 500000009
/9 3 RAED KAE
WANNING LIGHT 311333 RAEBA A
AUX LANDING GEAR RELAY 31311s  DAOC RBEB A
AUX AIR DOOR POSITION SW  31133¢ RBEBS A
CISBELLMOUTH POSITION 3 RBFA RBFB  RBAL 0A1111100
3 ROF2 RBAM 131111131
€5 BELLMOUTH RING 329A11 RBFAA A
BELLMOUTH ACTUATION 3 RBFH RBFC  RBFA AMAAAAAAA
CT ACTUATUR 329A12 RABFBA A
€8 CABLE 329A13 RBFBB A
€9 PULLEY 329A14 RBFBC A
03 SECTOR 329A15 RBFBD A
01 IDLER/HODs AND BELLCRANK  329ALF  RBFBE A
SENSING AND CUNTROL 3 RBFC CF  RBFB ARAAAAAAA
03 3 RAFC KEA
SENSING AND CONTROL RBFC RBAH
0% CONTROLLER 329A16 RBFCA A
D5 PITOT TUBE 329A1H RBFCD A
D6 STATIC SENSOR 329A1s RAFCE A
SVARLABLE RAMPS POSITION 3 B0A DB RBAH  F 011111130
VARIARLE RAMPS POSITION 3 80A 808 LBAH 011111110
3 80A 800 AMAAAAAAA
09 FORWARD RAMP 3311311 BOAA A
A-26
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E0 AFT RANP 311312 »oAB
€2 FINED RANP 311313 s0AC
VMIA&E RAMPS ACTUATION 3 008
€3 RAMP MECHANISM ROD 311315 BOBA
ES RAMP ACTUATOR 311318 00RO
ES RANP MINGE 311316 800C
€6 RANP SwivEL 311317 8080
€7 BELLCRANK SLINF  BOBE
RAMPS CONTROL 3 80C
€9 3 80C
€ 3 30C
FO SERVO VALVE S113%A  80CA
F1 RAMP CONTROL AMPLIFIER 31131€  soCB
SIGNAL SENSING 3 800
3 800
F4 FEEDUACK POTENTIOMETER 311310  BODA
INLET AIR TEMP HIGH 'MWXNGS :&E
TEMP SENSOR 31131‘ ROEEA
S AMP FUSE 31131s RBEES
WARNING LIGHT 31131+ RBEEC
G1sMAIN FUEL DELIVERY 3 RBADL
3 RBADD
MAIN FUEL DELIVERY RBADO
RBADO

63 PRIMARY FUEL NOZZLE

64 SECONDARY FUEL NOZZLE

65 FUEL TUBING
PRESSUREIZE AND DRAIMN

323468 RBADDA
323A68 RBADDR
323067 RBADDC
3 RBADC

67 PRESSURIZE AND DUMP VALVE 323A65 RBADCA
FUEL REGULATION ANO CON7R0£3 RBADS

REGULATION AND CONTROL

H1 MAIN FUEL CONTROL
H2 TORQUE BOOSTER CONTROL
H3 FUEL OJL COOLER
S AMP FUSE
INLET TEMPERATURE SENSOR
HE6 THROTTLE LEVER
H6 FUEL FLOW TRANSMITTER
FUEL FLOW INDICATION

FUEL FLOW TRANSMITTER

FUEL FLOW INDICATOR

S AMP FUSE

FUEL SUPPLY PRESSURIZE
JY MAIN FUEL PUMP

JS5 BYPASS INDICAYOR SwlTCH
FUEL FILTER
TEMPERATURE AMPLIFIER
A/B FUEL DELIVERY
A/B FUEL DISTRIBUTION

A/8 FUEL SPRAYDAR
A/8 FUEL MANIFOLD
FUEL OIL COOLER
TUBING
PRESSURIZING VALVE
A/8 FUEL REGULATION

A/4 FUEL CONTROL
THROTTLE LEVER
A/8 FUEL PRESSURIZEL
K9
A/ FUEL PUMP
CHECK VALVE
FILIER
PUMP VENT VALVE
FUEL INLET VALVE
ON/OFF VALVE
L6 ENGINE IGNITION

RBADB
RBADB
RBADS
RBADS
RBADS
RBADS
RBADS
323A6200RBADBA
323A63 RBADBS
323A64 RBCPB
323A62%sRBADBC
323A6210RBADBD
329311 RB6GAAA
351442 RBADEA
3 RBADE
3 RBADE
351442 RBADEA
351441 RBADEB
351“0' RBADEC

RBAD.
323A6100RBAO&A
RBADA
323A6110RBADAB
323A6108RBADAC
323A93 RBABCB
3 RBAGA
RBAQA
RBAGA

323A74  RBAQAA
323A75 RBAQAB
323A72 RBCBC
323A77 RBAQAC
g?SA?S RBAQAD

ROAQB
3 RBAGE
3 RBAGB
3 RBAGB

323A78 RBAGDA
329311 ROGAAA
3 RBAQC

3 LBAGC

323A7100RBAGCA
323AT110RBAGCB
323A7108RBAGCC
323A7120RBAGCD
323AT130RBAGCE
323A7140RBAQCF
3 RBAEA

8¢

KEA
KAA

H0A
CF

KAE
ROAH

RBADC

RBADB

RBAJ
RBADA
RBAG
REAH
RBAK
RBAB
86AB
KBA

READB
KAD

RBAK
REBBA

RBAGH

RBADD

RBADB
RBAGC
RBAG

RBAK
RBBA

RBADD

RBAC
RBARA

RBAGA

RBADD
RBAUB
RBARS
RBADE

RBADC
RBAQS

RBADB
RBAJB

RBAP
RBCB
RBARA

RBAGA

RBAGB

RBAC

T
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R} 3 RBAEA ABAEB
L8 IGNITER PLUG 323AA%  RBAEAA A
L9 HIGH TENSION LEAD 323AAS  ABAEAS A
IGNITION GENERATION 3 ABAES RBAEC RBAEA ARAAAAAAA
3 ROAEB RBARS  RAARA FAAAAAAAAA
3 RBAES ABAB AAAAAAAAA
M2 IGNITION EXCITER UNIT 323AA1  RBAEBA A
MODE SELECT 3 RBAEC L RBAES AAAAAAAAA
me 3 RBAEC KAC
MS THROTTLE SWITCH 323AA¢  RBAECA A
M6 5 AW FUSE 323AAe  RBAECS A
‘ *AFTLROURNER IGNITION 3 RBARA RBAEB RBAP AAAAAAAAA
: N 3 RBARA RBAGA
. M9 3 RBARA REAG
A’8 LGNITION RBARA RBADD
| o NO TORCH IGNITER 323A43UORBARAA A
i | e N1 IGNITER PLUG 323A4349RBARAB A
: Fa AFTLRBURNER IGNITION CONT 3 RBARB RBARC RDAES AAAAAAAAA
i T 3 RBARB RUADB RBABC AAAAAAAAA
¢ : N? AFTERBURNER IGNITION SWITCH323AA4 RBARBA A
; N8 HYD XFER PUMP CONTROL HELAY323AA¢ RBARBB A
AFTERRURNER MODE SELECT 3 RBARC L RBARB ARAAAAAAA
PO 3 RBARC KAH
! P1 THROTTLE LEVEN 329311 RBGAAA A
1 P2 5 AMP FUSE 323AA*  RBARCA A
‘ EXAUST NOZZLE POSITION 3 RBAB RUABE  RBABA AAAAAAAAA
3 RBAB RBAE® RBAN £999999999
, 3 RBAB RBAA F888588388
LF NOZZLE POSITION RBAB RBADB AAAAAAAAA
RBAB RBA SAAAAAAAAA
NOZZLE POSITION INDICATION 3 RBABA KBA H 011111110
3 RBABA RBAB
5 AMP FUSE 35163% RBABAA A
: NOZZLE POSITION INDICATOR 351637 RBABAB A
3 NOZJLE ACTUATION 3 RBABB RBABC RBAB AAAAAAAAA
2 3 RBABB RBABD RBACE AAAAAAAAA
4 Q0 OUTER SHROUD 323A4460RBABBA )
01 SUPPORT RING 323A4470RRABEB A
@2 SHROUD FLAP 323A4471RBABBC A
03 SHROUD FLAP SEAL 323A4472RBABBD 2
i 04 NOZLLE FLAP 323A44HORBABBE A
4 G5 NOZJLE FLAP SEAL 323A446 1RBABEF 5
i 66 NOZZLE FLAP HINGE 323A4482RBABUG A
& CAM LINK ACTUATOR 323A4490RBABBH A
F 08 ACTUATOR 323A444ORBABBY “
@9 ACTUATOR 323A4440RBABBK N
' RO ACTUATOR 323A4440RBABBL “
R1 ACTUATOR 323A4440RBABEM N
A R2 ROD 323A4450RBABBN “
R3 ROV 323A4450RBABEP “
R4 ROD 323A44S0RBABBO “
RS ROD 323A44SO0RBABBR “
R6 NOZZLE AREA CONTROL VALVE 323A6A RBABBS A
R? FELDUACK CaBLE 323A4e*sRBABBT A
PRESSURE GENERATION 3 RBABD RUCD  RBABB AAAAAAAAA
R9 3 RBABD RBAK
3 RBABD ROCF
S0 NOZZLE PUMP 323488 RBABOA A
SIGNAL SENSING 3 RBABC RHABB RAABE AAAAAAAAA
3 RBABC RBAJD
52 3 RBABC RBARB
2 3 RBABC RBAG
52 3 RBABC RBAP
3 RBABC cF
S3 CONTHOL ALTERNATOR 323A92 RBABCA A
S4 TEMPCRATURE AMPLIFIER 323A93  RBAMCA A
EXHAUST GAS THCRMOCOUPLE 351424 RBABCC A
S6 BRANCHED CABLE 323A91 RBABCD A
*FUEL CONTROL SETTING 3 AGAB BGAA  BGAA 000000050
3 86A8 KBE  RBADS AAAAAAAAA
3 8678 KBE  LBADB AAAAAAAAA
S8 3 BGAB BGBA
S9 INTLGRATED TORQUE BOOSTER 329C1S  BGABA A
POWER SELECTION 3 AGAA L BGAB AAAAAAAAA
T1 THROTTLE LEVER 329311 BGAAA A
FRICTION LOCK 329312 BGAAB 5
TS TELEFLEX UNIT 329310  BGAAC A
T4 TELESCOPING UNIT 3293E  BGAAD A
S ROD 329316  WGAAE A
T6eAPCH ACTIVATION 3 HGBA KBE  HGAR 000000010
: A-B
)
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374
-4

CONTROL AMPLIFIER
SIUNAL CONDITIONING

THROTTLE CONTROL COMPUTER
SIGNAL SENSINe

SIONAL SENSING
ACCELEROMETER

ANGLE OF ATTACK TRANSMITTER3I29C1L BS80S

STAD POSITION TRANSOUCER
MODE SELECY

APCS SELECY SWITCH

S AMP CIRCULT BREAKER

S AMP CIRCUIT WREAKER

S AMP CIRCUIT BREAKER

S AMP CIRCUIT BREAKER

S AMP CIRCULIT BREAKER

AIR TEMP SWITCH

ENGINE SELECTOR SwiVCH
EMERG SPEED ORAKE SwlTCH
SPEED BRAKE CONTROL. SWITCH
NLG OOWN LIMIT SWITCH

R MAIN GEAR SCISSOR SWITCH
SPELD BRAKE RETRACY RELAY
APCS DISENGAGE RELAY

POWER INYERLOCK RELAY

APCS OFF INDICATION

WARNING LIGHY
WARNING LIGHT RELAY
FUEL/HYORAULIC RADJATOR

060FULL DELIVERY TO RH ENGINE
4

FUEL DELIVERY TO ENGINES
STRAINER/DRAIN VALVE
FUEL/HYDRAULIC RADIATOR
MAINFOLD SHUTOFF VALVE
ENGINE FEED MANIFOLD

TANR NO 1 FUEL PRESSURIZE
TANK NO § FUEL PRESSURIZE

LH BOOST PUMP ASSEMBLY
RH UOOST PUMP ASSEMBLY
RH PUMP CHECK VALVE

HOOST PUMP BYPASS CHECK V
DEFULLING SHUTOFF VALVE
TANK NO 1 DRAIN VALVE
MANIFOLD DRAIN VALVE
FUSLLAGE FUEL TRANSFER

TANK NO
TANK NO
TANK NO
TANK NC
TANK NO
TANKR NO
TANR NO
INTLRCONNECT CHECK VALVE
INTLRCONNECY CHECK VALVE
INTERCONNECT CHECK VALVE
TANK NO 4 HYD FUEL PuMP
TANK NO & ELECT FUEL PUNP
TANK NO 6 HYD FUEL PuMpP
TANK NO 6 ELECT FUEL PUMP
NO 1 FUEL LEVEL CONTROL V
NO 2 FURL LEVEL CONTROL V
NO 7 FUEL XFER SHUTOFF V

NP P E LN -

3 008A
3 8684
3 B8O8A
20CLe  BOBAA
3 el
3 8ede
3 2608
329Cie  0GBOA
3 8680
3 8680
2680
329C1e  BOBOA
320C11  09B0C
3 e
329C1e  BOBEA
329Cie  B6BIB
329Cse  BOBEC
329Cie 808D
329Cie  BOSLE
329Cie  BebEr
329CiA  BeBEG
320Cls  BOBEN
Stu62A  CEFA
314627 CEOA

329C1e  B6BEY
329C1e  BOBEK
3 868C
3 aeac

446136 RBBAA
445128 KODC
446136 RBBAS
446137 ROBAC

4 8ae
4 a8d
“ 8u8

aas

44613100 BBBA
44613100 nBas
446133 RBBHC
44613 RBKD
446122 DBBE
44613¢  BBBF
44613%  BuBG
88c

Anc

88c

nac

83C

88c

8nc

aac

B8ac

4¥6l6l  BBCA
446162 BACH
4usl6d  BBCC
Syoled  BuCh
4uol65  BARCE
Yu6l66  BACF
440l6T  BBCS
4holud  @BCH
446149  BOCY
4u6led  BBCK
44618A  BBCL
446140 BBCM
4holeB  BHCON
Ga614E  ABCP
446lh8  BHCe
46142  BRCR
Yublee  BHCS

s resrsr

A

KAA

e s
KAA

Kok

CF

asse
KAE

K8A
688

uac
KAH
KAC

KHE
88
KAH
KEA
880
nB8
BBH
B8N
BYP

N

RBADA
RBAGC

RBBA
L8BA

u8n
Bao

AAAAAAAAA
ARAAAAAAA

AAARAAAAA

AAAAAAAAA

t 2 2 2 2 2 2 a2 b b 2 B 2 B J B 5 4
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0AS558530
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FOL11123440
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69

Q0

A7

ne

c2

NO 7 XFER MANUAL CONTROL V 446lue
FUSE LAGE TANKS PHESSURIZE &
L]

HOT AIR CHECK VALVE 446116
AIRFLOW LIMITEK 446118
PRESSURE REGULATOR 446111
FUSELAGE MOT ALIR CHECK V 486116
PRESSURE/VACUUM VALVE 446143
OIVE VENT CHECR VALVE 16139
DIVe VENT CHECK VALVE 446115
DIve VENT CHECK VALVE 446115
TANK NO 7 PILOY VALVE 446110
TANK NO 7 PRESS REGULTOR  4ublle
CHE(K VALVE 446110
CHECKR VALVE 4ublle
CHECK VALVE 446130
CHLCK VALVE Ya61le
CHECK VALVE 4ubile
CHECK VALVE 44611
VENT MAST FIRL SCREEN 44611
FIRE SCREEN DKAIN 4hbl1e

DROP TANKS FUEL TRANSFER &

M
CL TANK EMERG RELIEF VALVE 44621e
CL TANK FWD DRAIN VALVE 446210
CL TANK AFT DRAIN VALVE 46218
CL TANK FUEL OSSCONNECT 6218
CL TANK FUEL CONTROL VALVE 446223
CL TANK PILOT VALVE w6221
CL TANK FUEL SHUTOFF VALVE 446225
REFUELING SHUTOFF VALVE 446121
R DROP TANK PILOT VALVE Wuo222
R DROP YANK FUEL CONTROL V 446224
R DROP TANK FUEL DISCONNECT4u623¢
R DROP TANK FUEL SHUTOFF V 446226

CL OROP TANK 446231
R DROP TANK 446233
DROP TANKS PRESSURIZE “

4

CL TANK PRESSURE REGULATOR 4u621l
CL TANK PRESS/VENT VALVE 446212
CL TANK HOT AlR CHECK VALVE446217
CL TANK AIR DISCONNECT Yh6214
CL TANK PRESS CHECK FITTINGuu621C
R DROP TANK AIR DISCONNECT W4621B
R UROP TANK PRESS/VENT V 446210
R UROP TANK PRESS REGULATOR446215

RH HOT AIR CHECKX VALVE 446216
R PRESSURE CHECK FITTING  Wu621C
NO FUEL FLOW WARNING 4

L}
CL TANK FUEL FLOW SWITCH 446227
R FUEL FLOW SWITCH 4U622A
5 AMP FUSE 4u622¢
WARNING LIGHT bu6u3e
wING TANKS FULL TRANSFER :

R WING §/8 LEVEL SHUTOFF V W46178
R W16 U/B LEVEL SHUTOFF V 4u6174
R WlNG TANK 446172
wING TANKS PRESSURIZE 4

4
R Wit TANK PHESS REGULATORuU46112
R HOT AIR CHECK VALVL 4ho6l16
R WING PRESS CHECK FITTING uuoll?
R WING PRESS/VENT VALVE 446118
EATLRNAL AIR PRESS CONNECT 4u6lie
R wING TANK ORAIN VALVE [TTI9Y Y
FUEL TRANSFER CONTROL L)

4

4

4

4
TANK HO 6 HYD PUMP PRESS SW446146
TANK NO & HYD PUMP PRESS Swaublue
ELECTY XFER PUMP PRESS SW 446157
TANKR NO & LEVLL CONT VALVE Hubluy
TANK NO 3 LEVLL CONT VALVE 446143
TANK NO 1 LEVEL CONT VALVE uu6lug

» -y

1

§idgs

BRJA
88J0

88J0
BBJE
RBBJF
RBBJG
RABJH
RBBJJ
RBAJK
B8BK
BBK
BOKA
RBBKB
A6KC
BBKD
8BL
8L
ROOLA
RB8L8
RBBLC
BBM
88M
RBBMA
RAAMB
RBAMC
RBBMO
BOME
ROBHF
88N
B8N
B8N
A6N
B8BN
B8BNA
ABNB
BONC
BBND
BBNE
8BcY

A-30

B8N
€ce

88J
anp

86N
ECQ

BEH
KAE

BHP
a8M

86N
(oA}

XBA
X1
686

8sc

88c
28K

BBH

aac

HeL

saJ
8sP
88c
880
88M
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€6 R ENGINE MASTER SWITCH 23490  RBONG
REFUEL PROBE SWITCH 886314  BONM
WING XFER PRESS SwlTCH S46its BONJ
OROP TANKS SELECTOR SWITCH 806417  BONK
FUEL LEVEL CONT MASTER Sw 48641 BONL
REFUEL SELECTOR SWITCM R80417  BONNM
WING TANKS XFER SwiTCH N8l BONN
LANDING OEAR HANDLE SWITCH 413112 OADS
R MAIN GEAR DOWN LIMIT SW 8313142 ROAAAAC
R MAIN GEAR SCISSORS SWITCHA1314S ROAAAAG
FUEL LOW LEVEL SWITCH 486431 B0
TRANS PRESS SEQUENCE RELAY 44611  B3NR
AUTO TRANSFER RELAY B4681e  BDNS
wING/DROP TANKS PRESS RELAYANG11s  BONT
REFUEL RELAY 4612+ BBNVU
DROP TANK PRESS RELAY 44021 BONV
OROP TANK SELECTOR RLLAY  &4621¢  BONNW
CL TANK PRESS RELAY 4861l BONX
CL TANK SELECTOR RELAY Sh621e  BBNY
WINe TANK STOP XFER RELAY 48615  BBN2
S AMP FUSE 44681 BBGA
S AMP FUSE 4a6hle 0808
S AMP FUSE S46his  880C
S AMP FUSE habhie 880D
S AMP FUSE 440641 BBGE
S AMP FUSE S4641s  BOOF
FUEL LOW SENSING L] 8se
L) 886
TANK NO S LEVEL CHECK Sw  44bh2s  BBGF
FUEL LOW LEVEL SWITCH 446432 BBG6
FUEL LOW WARNING 4 B88F
H6 L] 88F
WARNING LIGHY 446433  BBFA
S AMP FUSE 44643%  BBFB
FUEL L.Ow INDICATOR 451847 BBFC
HOOST PUMP PRESS INDICATIONY Bﬂg
4 88
R PRESSURE TRANSMITTER 451845 RBBEA
R PRESSURE INDICATOR 451846 RBBEB
5 AMP FUSE 446u2e  BBEC
J? IN=FLIGHT REFUELING 4 aep
4 88pP
4 oBP
Ko & aapP
K1 “ 88pP
IN FLIGHT REFUELING ° aspP
R wING TANK LEVEL CONTROL V446133 RBBPA
AJR REFUELING PROBE ASSY 44631100 8BPB
PROUE CHECK VALVE 44631 BBPL
PROBE DOOR LATCH ACTUATOR 446313 BBPC
PROBL DOOR ACTUATOR 446314  B8BPD
PROBE CONTROL SWITCH Wu631A  BBNH
PROBE. DOOR 44631C  BBPE
SEQUENCE VALVE 44631+  BBPF
SELECTOR VALVE 446316 BBPG
PROGEt. UNLOCKREL WARN LIGHT 446312  BBPH
S AMP CIRCUIT BREAKER L4631  BBPJ
S AMP FUSE 44631 BBPK
NIGHT REFUELING LIGHT hu4228  BBPL
NO § FUEL LEVEL CONTROL V 4a6148 BBCO
NO 2 FUEL LEVEL CONTROL V 446142  BACR
NO b FUEL LEVEL CONTROL Vv &ublék  BBON
NO 3 FURL LEVEL CONTROL V 446343  ABNE
R DROP TANK FEUL SHUTOFF V 446226 RBBHM
CL DROP TANK SHUTOFF VALVE 446225 BBHG
REFUELING SHUTOFF VALVE 446221  BBHA
R DROP TANK CONTROL VALVE 446224 RBBHK
CL OROP TANK CONTROL VALVE 446223 ORHE
REFUEL READY INDICATION 4 88R
L] 4 BHR
REFUEL READY LIGHY 44631+  BBRA
S AMP FUSE 44631+  BBRB
SWITCH #4631%  BBRC
SENGINE OJL OISYRIBUTION - RBCA
DISTRIBRUTION RBCA
RBCA
RBCA
02 OIL NOZZLES =23A8710RBCAA
03 OlL TUBING =23A8700RBCAB
0IL SCAVENGE - RBCF
SCAVANGE RACF
A-31

88c

686
KBA

KAD
8o8

KAA
KAE
KBA
KEA
RSN

8P
KAE

RECB

RBCA

B88H
88cC
BAL

RBCF
RBAS
RBAF
RBA

RBCE

RBABD
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29

3

36

38
39
40
L3
42

€SO FILTER

VARIABLE NOZZLE FILTER
VARIABLE NOLZLE FILTER
CHECK VALVE

SCAVENGL OIL FILTER
0IL SUPPLY

OIL TANK
PRESSURIZE/VACUUM VALVE
CHECK VALVE

LOw LEVEL WARNING

0'% LEVEL AMPLIFIER
LOW LEVEL WARNING LIGHT
OIL LEVEL SENSOR

S5 AMP FUSE

PRESSURE GENEHATION

MAIN OIL PUMP
0IL PRESSURE INDICATION

5 AMP FUSE

PRESSURE TRANSMITTER
PRESSURE INDICATOR
PRESSURE REGULATION
RELIEF VALVE
TEMPERATURE CCNTROL

AIR OIL COOLER

MAIN FUEL OIL COOLER
AOH FUEL OIL COOLER
TEMPERATURE REGULATOR

OIL TEMPERATURE INDICATION

THERMOCOUPLE SENSOR
TEMPERATURE INOICATOR
BASIC ENGINE LEFT

ENGINE AIR INUUCTION

FRONT FRAME INLET CASE
COMPRESSION

BEARING NO 1

AIR/0IL CARHON SEAL
COMPRESSOR HOUSING
COMPRESSOR STATOR VANE
STATOR VANE SHROUD

COMPRESSOR ROTOR ASSEMHLY

COMPRESSOR REAR FRAME
UBEARING NO 2

CARBON OIL SEAL
CUPPORT

SHIELD

ENGINE COMBUSTION

QUTLR CASE

COMHUSTION CHAMBER
INNER COMRUSTION CASING
TRANSITION DUCT
COMPHRESSOR ROTATION

TURBINE ROTATION
TURBIMNE ROTATION

A6 FIRST STAGE TURBINE
37 SECOND STAGE TURBINE
38 THIRD STAGE TURBINE

«23A82 ROCFA
«23A83 ABCFB

=42227 RCFD
=23Asv  ROCFE
=23A¢¢  RBCFF
=23A¢s  ROCFG
=23A¢¢  ROCFH
- ROCE

- RSCE

- ReCE

=23A8500RBCEA
=23A8510R8CED
=23A85*sRBCEC
- ROCH

- ROBCH

«23A9% RBCHA
=23A9¢ RBCHB
=23A9% RBCHC
=23A9¢ RBCHO

- RBCO
- RBCO
- RBCD
=23A81 RBCDA
- RBCG
- RRCG

=23A9¢ RBCGA
=51434 RBC6B
=51433 RBCGC

RBCC
=23A8¢ RBCCA
- RBCH
- rRecs
- RBCB

«23A8+ RBCBA
=23A64 RBCBB
«23A72 RBCHC
=23A86 RBCBO
RBCJ.
=51424 RBCUA
=51425 RBCJB
LBA
LBA
3 LBAH
3 LBAH
3 LBAH
3
3

LBAH
23A11 0OLBAHA
3 LBAG
3 LBAG
3 LBAG
3 LBAG
3 LBAG
323A1110LBAGA
J23A1120LBAGB
323A1200LBAGC
323A1210LBAGD
323A1211LBAGE
323A1300LBAGF
323A1400LBAGG
323A1410LBAGH
323A1420LBAGY
323A1440LBAGK
323A2450LBAGL
3 LBAC
3 LBAC
3 LBAC
3 LBAC
LBAC
323A21 LBACA
323A2200LBACB
323A23 LBACC
323A24 LBACOD
LBAS
LBAS
3 LBAF
LBAF
323A31 LBAFA
323A32 LBAFB
323A33 LBAFC

A-32

RKAU

RHCE
KAE

RBCE
RBAK

ReCD
KAD

RBCO

RBAQGA
RBAOD
RBCC

RBce

LBAA
LBAN
LBAJ
LBOA
LBFA
LBEA

LBAS
LBAH

LBAG
LBAL
LBADD
LBAEA

LBAF
LBCA
LBAC
LBCA

RBCH
RBCO
RKAU

RBC6
RBABD
RACC

RBCA

RBCA
RACY

LBFC
LBAG
LBADB
LBEE

LBADB
BAM
LBAC
LBABC
LBARA

LBAP
LBAF

LBA

LBAK
LBAG
LBAA
LBAS
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72
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78
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a9
90
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93
%
95
96
97
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99

A4

A8

TURHINE ROTOR

SNNER AIR BAFFLE
INTERSTAGE SEAL
TURBIME SHAFT
TURBINE CASING
TURBINE ROTOR SHROUD
IMPINGEMENT MANIFOLD
TURBINE FRAME

VAN

INNER/OUTER CONE
SUPPORT

COOLING BAFFLE

FRAME CONE SUPPORT
ROTOR SPILL BAFFLE
BEARING NO 3

CARDON OIL SEAL
MAIN ENGINE THRUST
MAIN ENGINE THRUST
INNER REAR CONE
FORWARD EXHAUST OUCT
LINR

CONE

REAR EXHAUST DUCT
LINER

OUTER SHELL
ACCESSORY ORIVE

ACCESSORY DRIVE

FRONT GEARBOX
TRANSFER GEARBOX
RADIAL DRIVE SHAFY
DRIVE SHAFT HOUSING
REAR GEARAOX
BEARING HOUSING

A/8 COMBUSTION

A/t COMBUSTION
REAR EXHAUST OUCT
LINER

QUTER SHELL
AFTEHBURNER THRUST
A/8 THRUST

INLEY GUIDE VANE POSITION

INLET GUIDE VANE POSITION
INLLT GUIDE VANE ACTUATION

GUIDE VANE SUPPORT
GUIUE VANE

GUIVE VANE BEARING
HALF RING ASSEMBLY LH
LEVER ARM

BELLCRCANK SUPPORT
MAIN CRANK

MASTER ROD

LH ACTAUTOR

RH ACTUATOR

HALF RING ASSEMBLY RH
VANt CONTROL

VANE CONTROL

FEELOBACK SIGNAL SHAFT
ENGINE COOLING AlIR

AUX ATR DOOR POSITION

AUXILLIARY AIR DOOR
AUX ATR DOOR ACTATION

J23AM00L8AFD
J2IAJA20LOAFE
S23A30M0LOAFF
32300050L8AF6
323A3500L0AFNH
323A3S10LBAFY
323A3520L8AFK
323A3600LBAFL
323A3620L8AFN
323A3630LOAFN
J23A3680LOAFP
J23A3650LBAFQ
323A3660LBAFR
323A36T0LBAFS
323A3680LBAFT
323A3690L8AFU
3 LBAA
LBAA
323A41 LBAAA
323A4300L8AAB
323A4310LBAAC
323A4341LBAAD
323A4400LBAAE
323A4310LBAAF
323A4420LBAAG
LBAK
LBAK
LBAK
LBAK
LBAK
LBAK
LBAK
LBAK
LBAK
LBAK
323A51 LBAKA
323A5200LBAKY
323A5210LBAKC
323A5220LBAKD
323A53 LBAKE
323A54  LBAKF

Ut U e b K G

3 LBAP
3 LBAP
LBAP
323AU400LBAAE
J23A4 31 0LBAAF
323A4420LBAAG
3 LBAN
LBAN
3 LBAJ
3 LBAJ
LBAY
3 LBAJA
323A1130LBAVAA
323A1140L8AJAB
323A1150LBAJAC
32JA1160LBAJAD
323A1161LBAVAE
323A1220LBAJAF
323A1230LBAJAG
323A1200LBAJAH
323A1188L0AJUAY
323A1 128 BAJAK
323A1160LBAVAL
3 LBAJB
3 LBAJE
3 LBAVE
LBAJB
LBAVB
J23A11¢+LBAJBA
LBAL
LBAL
3 LBEA
3 LBEA
3 LBEA
311331 LBEAA
3 LBEC
3 LBEC
A-33

LBAB
LBAF

LBAL
LBAS

LBAQA
LBARA
LBAC

LBAB
LBAP
LBAJA

LBAJB

LBAJ
LBAH
LBAK
LBADB
LBADA

LBEA
LUFA
LBEC

LBED
KEA

LBA

LBABD
L8CO
Kce
KEB
LKAV
LHAAA
LBADA
LBAJB
LBADS
LBAGC

LBABC
LBAN

LBA

LBADB
LBAH
LBAUB
LBAJY

LBAJA
LBABC

LBAC
LBAK
LBAH
LBES
LBAL

LBEA
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: BO AUX AIR DOOR ACTUATOR 311332 LBECA A Lo
i AUX AIR DOOR CONTROL 3 LBED LBEF  LBEC AARAAARAAA e
b AUX AIR DOOR SELECTOR VALVE311338 LSEDA A
; PILOT MODE SELECT 3 LBEF L LAED AAAAAAAAA -
3 LOEF (]
: A5 AUX AIR DOOR HELAY 31133s LBEFA A
‘ LANDING GEAR HANDLE SWITCH 313112 DAD® LOEF A . :
S AMP CIRCUIT HBREAKER 31133¢  DADA LBEF A '
: UOOR POSITION INDICATION 3 LeEs LBEA H 500000009 .
d 3 LBES KAE
: WARNING LIGHT 311333 LBEBA A ‘
: AUX LANDING GEAR RELAY 31311 DADC L8EB A )
: AUX AIR DOOR POSITION SW 31133« LBESS A i
BELLMOUTM POSITION 3 LBFA LBFB  LBAL 0A1111100
3 LBFA LBAH 131111101 :
€S LELLMOUTH RING 329A11 LBFAA A
BELLMOUTH ACTUATION 3 LeFa LBFC  LBFA AAAAAAAAA
CT ACTUATOR 320A12 LRAFBA A f
€8 CABLE 329A13 LBFBB A
€9 PULLEY 329A18 LBFBC A
03 SECTOR 329A15 LBFBO A
D1 IULELReRODe AND BELLCRANK  329A1F LBFBE A .
3 SENSING AND CONTROL 3 LBFC CF  LBFB AAAAAAAAA '
: 3 LBFC KEA
: SENSING AND CUNTROL LBFC LBAM
; D% CONTROLLER 329A16 LBFCA A i
. 05 PI1TOT TUBE 329A1H LBFCO A
A D6 STATIC SENSOR 329A1* LBFCE A
INLET AIR TEMP HIGH WARNING3 LBEE KAE H AAAAAAAAA
: 3 LBEE LBAH
4 TEMP SENSOR 31131+ LBEEA A .
s S AMP FUSE 31131+ LBEEB A
: WARNING LIGHY 31131+ LBEEC A !
MAIN FUEL DELIVERY 3 LBADD LAADC LBAC 0A5555430
3 LBADD LBARA AAAAAAAAR
MAIN FUEL DELIVERY LBADD LBCE FAAAAAAAAA
LBADD LBAGA F555555555 -
G3 PRIMARY FUEL NOZZLE 323A68 LBADDA A
G4 SECONDARY FUEL NOZ2LE 323468 LBADDR A
65 FUEL TUBING 323A67 LBADDC A
PRESSUREIZE AND DRAIN 3 LBADC LBADB LBADD AAAAAAAAA
67 PRESSURIZE AND DUMP VALVE 323A65 LBADCA A .
FUEL REGULATION AND CONTROL3 LBADS LBAJ  LBAUB FAAAAAAAAA
3 LBADB LBADA LBARB FAAAAAAAAA
REGULATION ANU CONTROL LBADB LBAG  LBADE AAAAAAAAA ‘) ,
LBADB LBAH  LBADC AAAAAAAAA |
LBADB LBAK  LBAGB FAAAAAAAAA .
LBADB LBAB '
LBADB 8GAB
LBADB KBA .
LBADB L
H1 MAIN FUEL CONTROL 323A6200LBADBA A ,
H2 TORQUE BOOSTER CONTROL 323A63 LBAOHB A . ;
H3 FUEL OIL COOLLR 323A64 LBCBR A J
: 5 AMP FUSE 323A62% L BADBC A .
INLET TEMPERATURE SENSOR  323A6210LBADBD A }
H H6 THROTTLE LEVER 329311 LBGAAA A i
; He FUEL FLOW TRANSMITYER 351442 LBADEA A }
t FUEL FLO% INDICATION 3 LBADE LBADB H AAAAAAAAA
H 3 LBADE KAD
f FULL FLOW TRANSMITTEK 351442 LBADEA A :
{ FUEL FLOW INDICATOR 351443 LBADEB A {
i S AMP FUSE 35144s  LBADEC A ‘ |
' FULL SUPPLY PRESSURIZE 3 LBADA LBAK  LBADB AAAAAAAAA ! ;
; 3 LBADA LBBA  LBAUB
: Jb MAIN FUEL PUMP 323A6100LBADAA A i
i o~ J5 BYPASS INDICATOR SwITCH  323A6110LBADAB 1 b
- L FUEL FILTER 323A6103LDADAC A (
. uy TEMPERATURE AMPLIFIER 323A93 LBABCR A o
g‘ A/4 FUEL DELIVERY 3 LBAGA LBAGB LBAP AAAAAAAAA i
‘ A7t FUEL DISTRIBUTION LBAGA LUADD LBCA F555555555 |
LBAGA LBARA AAAAAAAAA
A/0 FUEL SPRAYBAR 323A74 LBAQAA A
A/13 FUEL MANIFOLO 323A75 LBAGAB A
FUEL OIL COOLER 323A72  LBCHC A .
TUisInG 323A77 LBAGAC A
PRESSURIZING VALVE 323A73  LBAQGAD A
A/8 FUEL REGULATION 3 LBAGH LBADB LBAGA AAAAAAAZA
3 LBAGH LBAGC !
i
]
A-34
1
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A-35

3 LoAGS LBAS
3 LBAGS L
A/t FUEL CONTROL 323478 LOAGSA A
TMROTTLE LEVER 329311 LOGAAA A
H 1 AZ8 FUEL PRESSURIZE ) LoAeC LOAK  LBAGS AAAARAARA
g 3 LBASC LOBA
; A/B FUEL PUNP 323A7500L8AGCA A
CHECK VALVE 323A7210L8AGCE A
FILTER 323A7109LBAGCC A
PUNP VENT VALVE 323A7320L8AGCD A
FUEL INLET VALVE 323A7130L8AKCE A
ON/OFF VALVE 323AT140LBAGCF A
ENGINE IGNITION Le LBADD LBAC 00AAAAAOD
3 LBAEA LBAES
L8 IGNITER PLUG 323AAs  LBAEAA A
L9 HIGH TENSION LEAD 323AAS LBAEAS A
IGNITION GENERATION 3 LBAES LBAEC LBAEA AAAAAAAAA
LBAES LBARS LBARA FAAAAAAAAA
3 LBAB AAMAAAAAA
M2 IGNITION EXCITER UNIY 323AA1 LBAESA A
MOUE SELECT 3 LBAEC L LBAEB AAAAAAAAA
3 LBAEC KAC
N5 THROTTLE SWITCH 323AAe  LBAECA A
6 S AMP FUSE 323AAs LBAECS A
AFTERBURNER IGNITION 3 LOARA LBAES LBAP AAAAAAAAA
3 LBARA LBAQA
3 LBARA LBAS
A/B 1GNITION LBARA LBADD
NO TORCH IGNITER 323A43401.BARAA A
N1 IGNITER PLUG 323A434° LBARAB A
AFTERBURNER IGNITION CONT 3 LBARS LBARC LOAES AAAAAAAAA
3 LBARS LBADES LBABC ARAAAAAAA
N7 AFTERBURNER IGNITION SWITCHI23AAS LBARBA A
N8 HYD XFER PUMP CONTROL RELAY323AAs LBARHB A
AFTERBURNER MODE SELECT 3 LBARC L LBARS AAAAAAAAA
3 LBARC KAH
P1 THROTTLE LEVER 329311 LBOAAA A
P2 5 AMP FUSE 323AAs  LBARCA A
EXAUST NOZZLE POSITION 3 LBAB LBABS LBABA AAAAAAAAA
3 LBAB LBAEB LBAN £999999999
3 LBAB LBAA F808888898
NOZZLE PCSITION LBAB LBADB AAAAAAAAA
L8AB LBA SAAAAAAARA
NOZZLE POSITION INDICATION 3 LBABA Kea H 011111130
3 LBABA LBAB
& AMP FUSE 35163% LBABAA
NO2ZLE POSITION INDICATOR 351637 LBABAB
NOZ2LE ACTUATION 3 .BABB LBABC LBAB AAAAAAAAA
3 LBABB LBABD LBCE AAAAAAAAA
Q0 OUTER SHROUD 323A4460LBABBA s
01 SUPPORT RING 323A4470LBABBA A
02 SHROUD FLAP 323AW471LBABBC A
63 SHROUD FLAP SEAL 323A4472LBABBN 2
04 NOZZLE FLAP 323A4480LBABBE A
05 NOZZLE FLAP SEAL 323A4481LBABBF s
06 NOZZLE FLAP HINGE 323A44082L.BABB6 A
CAM LINK ACTUATOR 323A4490LBABBH A
48 ACTUATOR 323A4440LBABBY 4
09 ACTUATOR 323A4440LBABBK 4
RO ACTUATOR 323A4440LBABBL 4
R1 ACTUATOR 323A4440LBABEM 4
R2 ROD 323A4450LBABBN 4
RY ROD 323A4450LBABBP 4
R4 ROD 323A4450LBABBG ™
RS ROD 323A4450LBABBR 4
R6 NOZZLE AREA CONTROL VALVE 323A6A LBABBS A
R? FEEDBACK CABLE 323A4s+2BABBT A
PRESSURE GENEHATION 3 LBABD LECD  LBARB AAAAAAAAA
3 LBABD LBAK
3 LBABD LBCF
SO0 NOZZLE PUMP 323A88 LBABDA A
SIGNAL SENSING 3 L8ABC LHABE LBABB AAAAAAAAA
3 LBABC LBAUB
3 LBABC LBARB
3 LBABC LBAG
3 LBABC LBAP
3 LBABC cF
S3 CONTROL ALTERNATOR 323A92 LBABCA A
S4 TEMPERATURE AMPLIFIER 323A93 LBABCB A
EXHAUST GAS THERMOCOUPLE 351424 LBABCC A
S6 BRANCHED CABLE 323A91 LRABCD A
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01eFUEL DELIVERY TO LH ENGINE :

FUEL OELIVERY TO ENGINES
STRAIMER/DRAIN VALVE
MAINFOLD SHUTOFF VALVE
ENGINE FEED MANIFOLO

16 LH PUMP CHECK VALVE

rererr

429Cle
886136
446137
846133
86222

DROP TANK FUEL CONTROL V 446224
DHOP TANK FUEL DISCONNECT44623e
DROP TANK FUEL SHUTOFF V 486226

HHHTTTHH A

DHOP TANK 446232
DROP TANK AIR DISCONNECT 446218
OROP TANK PRESS/VENT V 446210
L OROP TANK PRESS REGULATORW4621S
LH HOT AIR CHECK VALVE 446216
L PRESSURE CHECK FITTING  &8621C
L FUEL FLOW SWITCH #4622A
L WING 1/B LEVEL SHUTOFF V 446178
L WING 0/8 LEVEL SHUTOFF V 446178
L WING TANK 406171
L WING TANK PRESS REGULATOR446112
L HOT AJR CHECK VALVE 486116
L WING PRESS CHECK FITTING 446117
L WING PRESS/VENT VALVE 446118 LBAMD
L WING TANK DRAIN VALVE 448611A LBBMF
ES L ENGINE MASTER SWITCH 423A9* LBBNG
L PRESSURE TRANSMITTER 451845 LBBSA
L PHRESSURE INUDICATUR 451846 LBBEB
L wlNG TANK LEVEL CONTROL V446153 LBBPA
L DROP TANK FEUL SHUTOFF V 446226 LBBHM
L DROP TANK CONTF.OL VALVE 446224 LBAHK
ENGINE OIL OISTRIBUTION - LBCA
DISTRIBUTION LBCA
LBCA
LBCA
02 OIL NOZZLES «23A8710LBCAA
03 OIL TUBING «23A8700LBCAB
0lL SCAVENGE - LBCF .
SCAVANGE LBCF
06 NO 1 SCAVENGE PUMP «~23A82 LBCFA
07 NO 2 SCAVENGE PUMP =23A83 LBCFB
08 NO 3 SCAVENGE PUMP «23A84 LBCFC
09 CSD FILTER -42227 LUCFD
10 VARIABLE NOZZLE FILTER =23As* LBCFE
13 VARIABLE NOZZLE FILTER =23A¢+ LBCFF
12 CHECK VALVE =23A** LBCF6
13 SCAVENGE OIL FILTER =23Ass LBCFH
OIL SUPPLY - LACE
- LBCE
- LBCE
17 OIL TANK «23A8500LBCEA
18 PRESSURIZE/VACUUM VALVE =«23A8510LBCEB
19 CHECK VALVE =23A85*sLBCEC
LOW LEVEL WARNING - LACH
- LBCH
OIL LEVEL AMPLIFIER «23A9¢ LBCHA
LOW LEVEL WARNING L1GHT =23A9¢ LBCHB
OIL LEVEL SENSOR «23A9s LACHC
5 AmP FUSE =23A9% LABCHD
PRESSURE GENERATION - LBCD
- Laco
- LBCD
29 MAIN OIL PUMP =«23A81 LBCDA
OIL PRESSURE INDICATION - LBCG
- LBC6
S AMP FUSE =23A9¢ LBCGA
PRESSURE TRANSMITTER -51434 LBCGB
PRESSURE INDICATOR 51433 LBCGC
PRESSURE REGULATION - LBcc
36 RELIEF VALVE =23A8¢ LBCCA
TEMPERATURE CONTROL - Lace
- Lace
- Lace
39 AIR OIL COOLER =23A8¢ LECBA
40 MAIN FUEL OIL COOLER ~23A64 LBCBB
41 AOD FUEL OIL COOLER =23A72 LOCBC
42 TEMPERATURE REGULATOR ~23A86 LBCBD
0l1L TEMPERATURE INDICATION = LBCJ
THERMOCOUPLE SENSOR =51424 LBCJA
TEMPERATURE INDICATOR =51425 LBCUB
A-36

KBA  LBADA
ue
LBAGC
LecB  LBCF
LBAS
LBAF
LBA
LUCA  LBCE
LBABD
LBABB LBCH
LBCF  LACO
LKAV
LBCE H
KAE
LBCE LBCG
LBAK  LBABOD
Lecc
L8Cco H
KAD
LBCD LBCB
HAZ  LBCA
LBADD LBCJ
Lacc
Lece H
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LCOBAA  LCOBE
LE RIGHT OUTBOARD FLAP 14530 RCDBAA  RCOBSA COBA AAAAAAAAA
RCOBAA RCOBE
LE CENTER LEFT FLAP 14520 LCDBAS  LCOBBS CODBA ARAMAAAAA
LCOBAB  LCOBE
" LE CENTER RIGHY FLAP 14520 RCOBAB  RCDBBS CDBA AARAAAAAA
& RCOBAB  RCOBE
LE INROARD LEFT FLAP 16510 LCOBAC  LCOBSC COBA ARAAAAAAA
LCOBAC  LCDBE
LE INBOARD RIGHT FLAP 18510 RCOBAC  RCDBSC CDBA AAAAAAAAA
RCOBAC  RCOBE
TE LEFT FLAP 14540 LCDBAD  LCOBBO COBA AARAAAAAA
LCOBAD  LCDOE
TE RIGHT FLAP 14580 RCOSAD  RCOBSO COBA ARAAAAAAA
RCOBAD  RCOSE
SHYDRAULIC ACTUATION OF FLAP coss COBC  CDBA CDBE 555555553
? SHYD ACY LE LEFT OUTHOARD LCDBBA  LCOBCA LCOBAA ARAAAAAAA
{ LCDBBA LCDAC AAAAAAAAA
ACTUATING CYLINOER 14558 LCOBBAA A
ONE WAY RESTRICTOR VALVE  1455s LCOBBAB A
SHUTTLE VALVE 1455 LCDBBAC A
~ ONE WAY RESTRICTOR 1455« LCDBBAD A
) SHYD ACT LE RIGHT OUTHOARD RCOBBA CDBCA RCOBAA ARAAAAAAA
RCDBBA RCDAC AAAAAAAAA
ACTUATING CYLINDER 14558 RCDBBAA A
"~ ONE wAY RESTRICTOR VALVE  145Ss RCDBBAS A
- - SHUTTLE VALVE 1455¢ RCDBBAC A
W ONE WwAY RESTRICTOR 1455s  RCOBBAD A
) g SHYD ACT LE CENTER LEFT LCOBBS €OBCB LCOBAR AAAAAAAAA
- ‘ ACTUATING CYLINUER 14557 LCDBBBA A
ONE WAY RESTRICTOR 1455¢  LCDBBBS A
. SHUTTLE VALVE 1455s  LCDBAAC A
ONE WAY RESTRICTOR 1455+ LCOBBBD A
- eMYD ACT LE CENTER RIGHT RCOBEA CDOBCB RCOBAB AARARAAAA
L. ACTUATING CYLINDER 14557 RCOBBBA A
ONE WAY RESTRICTOR 1458+  RCDBEAS A
SHUTTLE VALVE 14858  RCDBBAC A
- ONE WAY RESTRICTOR 1458¢  RCDBHAD A
: SHYD ACY LE INJOARD LEFT Lcossc €OBCC LCOBAC AAAAAAAAA
2 L.CDBBC LCDAD AAAAAAAAA
IS ACTUATING CYLINOER 14556  LCOBBCA A
3K ONE #AY RESTRICTOR 1455+ LCDBUCH A
11 .. SHUTTLE VALVE 1455¢  LCOBBCC A
i : ONE WAY RESTRICTOR 1455¢  LCOBBCD A
i ®HYD ACT LE INGOARD RIGHT RCOBBC cOBCC RCOBAC ARAAAAAAA
ARERD RCOBBC RCDAD AARARAAAA
i ACTUATING CYLINDER 14556 RCOBBCA A
ONE WAY RESTRICTOH 1455¢ RCDBACB A
i - SHUTTLE VALVE 14558 RCOBBCC A
; ONE WAY RESTRICTOR 1uSSe  RCDBHC )
*HYDRAULIC DISTRIBUTION coac KEA  COBCA AAAAAAAAA
0 €pac coacs AAARAAAAA
; coac coacce AAAAAAAAS
2 . HYD DIST LE FLAPS €DBCA cosp  CD8A AAAAAAAA/
3 €DBCA coo AAAAAAAAL
; HYO SOLENOID SELECTOR VALVE 14552  COBCAA A
IR ONE WAY RESTRICTOR VALVE  1455¢  COBCAB A
1t DUMP VALVE OVERBOARD DRAIN 1455H  CDBCAC A
. sHYD ACTUATION LEFT TE FLAP LCDBBD €DBCH LCDBAD AAAAAAAAA
. LCOBBD COBCC LCDAB AARAAAAAA
i ACTUATING CYLINOER 14558  LCDBBDA A
SHUTTLE VALVE 1485s  LCDBBDB A
*HYD ACTUATION RIGHT TE FLAP RCOBBD COBCB RCDAAD AMALAAAAA
RCDBBD CDBCC RCCAB AAAAAAAAA
I ACTUATING CYLINDER 14555 RCDBBDA A
SHUTTLE VALVE 1455+ RCOBBOB A
i sHYD DIST TE FLAP HALF OWN coacs coBp  <DD AMAAAAAAA
R coace LCOBBD AARAAAAAA
€08CR RCOBBD AAAAAAAAA
HYD FLOW DIVIDER 14553  CDBCBA A
-y ONE WAY RESTRICTOR 1485  CDBCBB A
i ONE WAY RESTRICTOR 1455%  COBCAB A
vl HYD SOL SELECTOR YALVE 14652  CDBCAA A
A-49

T T T

sl At

Y o Y




W A PR NS S 1 AT RS PP A A

oHYD DIST TE FLAP FULL DOWN

HYD FLOW DIVILER 16533
ONE wAY RESTRICTOR 314590
ONE WAY RESTRICTOR 314550

HYD SOLENOID SELECTOR VALVE 18532
SELECTRICAL CONTROL '

RT OUTBOARD LE UP LINIT Sw 143SF
LEFT OUTBRD Lt UP LIMIT Sw 14SSF
RT INROARD LE UP LIMIT SW  1455F
LEFT INGOARD LE UP LIMIT Sw 1435F
KT CENTER LE UP LINIT S 1095F
LEFT CENTER LE UP LIMIT Sw 14SSF
RT T€ UP LIMIT SWITCH 1455F
LEFT TE UP LIMIT SwItTCH 1455F
RT Tb HALF UP LIMIT SWETCH 1435F
LEFT TE HALF UP LIMIT SW 1455F

FLAP AIRSPEED SWITCH 1455€
SFLAP POSITION INITIATE
FLAP CONTROL SwITCH 1455J

SPNEUMATIC ACTUATION OF FLAP

LEFT OUTBRD ACTUATING CYL 14558
RIGHT OUTBRD ACTUATING CYL 14858
LEFT CENTER ACTUATING CYL 14557
RIGHT CENTER ACTUATING CYL 14857
LEFT INBOARD ACTUATING CYL 14556
RIGHT INBOARD ACTUATING CYL 14556
LEFT TE ACTUATING CYLINDER 14555
RIGHT TE ACTUATING CYLINOER 14385
SPNEUMATIC DISTRIBUTION

LE OUTBRD LEFT SHUTTLE VLV 1458
LE OUTBRD RIGHY SHUTTLE VLV 143Se
LE INBRD LEFT SHUTTLE VALVE 145S5e
LE INBRD RIGHT SHUTTLE VLV 1435¢
LE CENTER LEFT SHUTTLE VLV 145Se
LE CENTER RIGHT SHUTTLZ VLV 143S5e

TE RIGHT SHUTTLE VALVE 1455
TE LEFT SHUTTLT VALVE 1455
CROSS FITTING 1455¢
EMER FLAP AIR SELECTOR VLV 1435e
PNEUMATIC CHECK VALVE 1455¢

PNEUMATIC CSREENED FITTING 1455e
EMER FLAP AIR PRESSURE GAGE 14556

RELIEF VALVE 14598
EMERGENCY FLAP AIR BOTTLE  145Se
PNEUMATIC CHECK VALVE 1455

SFLAP FMER POSITION INITIATC
oFLAP POSITION INDICATE

POSITION TRANSMITTER 51628
POSITION INDICATOR 51627
SAILERON DROOP HYDRAWL.IC

SLEFT AILERON LROOP

OROOP CYLINDER 14224
SRIGHT AILERON DROGP

DROOP CYLINOER 16224
SDROUP ACTUATE

HYDRAULIC CHECK VALVE 1422«
MANUAL HYDRAULIC BYPASS VLV 1422¢
2 wAY RESTRICTOR 1422s
HYORAULLIC FILTER 1422¢

*¢AILERON DROOP ELECTRICAL
SLEFT AILERON UROOP

tLeCTRICAL DROOP ACTUATOR  1422E
*RIGHT AILERON DROOP

ELECTRICAL UDROOP ACTUATOR  1422E

cosd COO
LCOBBO
RCOSEO
cons  COBC
({_J ConF
L Cos0
COF
CroF  COBA
CodH  COME
K6A
L CDBF
KBA H
KAE
COBA
LCoC 4]
RCOC
oD LCcC
coc
c0D  RCCC
coc
€oBCA LCDC
coBs RCDC
coc
LCDE <o
RCOE
COF  LCCC
CDE
COF  RCCC
CoE

AAARAAAAA

2 B 2 J

ARAAAAAAA
AAAAAAAAA
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; SORVOS ACTUATE cor COPs RCOE FAAAAAAAAA A
’ CDF LCOE FAAARAAAAA
; CoF COE SAAAAAAAAA -g
. OROVI® AIL EXTENU RLLAY 1822¢  COFA A 3
§ *SPLED CONTROL AIR 9 cE LCEA ¢ 000033660 ¥
. o v2 9 cE “CEA s
o " SLEFT SPREED RBNARE ) LCEA CEm  CE ARAAAAAAA §
| v LCEA X ) AAMAAAAAAA iy
¢ v 15 SPELU BRAKE ASSLMHLY 914610 LCEAA A b
06 HONLYCOMR SA1' 916611 LCEAB b .
- 07 SPELU BRAKE CYLINOLK 914623 LCEAC A i
+ ORIl SPEED PHAKF 9 RCEA ces  Ct ARAAAAAAA ¢!
5 9 RCEA RCEY AAAAAAAAR ;
. 10 SPLLD BRAKE ASSEMILY 914010 RCEAA A :
: 11 HONLYCOMES Skt 918613 RCEAY S .
: 12 SPLEV GRAKE CYLINDER 914623 RCEAC A 3
A SPELU BRAKE ACTUATION 9 ces CEC  (CEA FAAAAAAAAA Y
" 9 cen RCEA FAAAAAAAAA ¢
§ ces CE SARAAAAAAA &
: 15 FLow DIVIDER 9 CEBA A y
; SHYDRAILIC ACTUATION ) CEC CED  CEB AAAAAAAAA k]
: 17 9 CEC ({13 X1
18 9 CEC CEF g
. 133 9 CEC KEA i
g 20 SPLLU BRAKE SLLECTOR VALVE 91es21  CECA A L]
; 21 HYUMAILIC CHECR VALVL 91462¢  CECH A &
‘ ONORMAL EXTEND 9 CED CEG  CEC AAAAAAAAA ks
: 2% SPELU HRAKE CONTROL SWITCH 9140627  CEDA A £
: 25 MANUAL RETRACT SwiTCH 914628 CEFA A ]
: 26 SPLED BRAKE CIRCULY unuxemn«z- CESA A b
i ONORMAL RETRACT CEE CE6  CEC .+ 000111130 3
L 28 SPEEU BRAKE CONTROL SWITCH 91«,27 CEDA A #
29 MANUAL NETRACT SWITCH 914624  CEFA A 2
: 30 SPELU HRAKE CINCULT UREAKERYI®62e  CEGA A
: 31 SPEED UBRAKE RETRACT ReLAY 9ueao CEEA A 5
: SEMENGENCY RETRACT CEF CE6 CEC Kk CEF 052222260 ¥
33 MANUAL RETRACT SwitCh ouon CEFA A
. SELECTRICAL CONTROL 9 CEG KRS CED FAAAAAAAAA S
' 9 CEG CEH  CEE FAAAAAAAAA o
- 9 CES CEF FAAAAAAAAA H
) cee CEC SAAAAAAAAA 5
SPELD BRAKE INITIATE 9 CEN L CE6 053111250 %
*SPELD DRAKE POSIT IND LEFT 9 LCEy LCEA  CEX AAAAAAAAA g
0] LCEV KEA 3
) 39 LEFT SPEED DRAKE POSIT S 91462¢ LCEUA A 5
40 RETRACT LIMIT SWITCH 914628 LCEUB A 2
*SPELL BRAKE POSIT IND RIGHTY NCEJ RCEA  Cik AAAAAAAAA 3
9 RCEJ KEA i
42 RIGHT SPEED BRAKE POSIT SW 91462¢ KCEJA A i
43 RETKACY LIMIT SwlTCH 914628 RCEJ A ;
SWARNING INDICATE s CEX RCEY H 031111110 i
w 9 CEX LCEY § 2
9 CEX KAE N
WS SPEED DRAKE WARNING LIGHTS 9iwedl  CEKA A DA
46 wARN LIGNYS SAMP FUSE Y63 CEXB A i i
GUILANCE AND FLT CONTRL SYSA CF €CY  CaB 001101100 Y
A cF cHB 001101100 v
A cF RCCE 001301100 !
A CF LCCE 001101100 [ 3
cs RBFC AARAAAAAA i
CF LAFC AAAAAAAAA )
CF RBARC AAAAAAZAA [
CF LAABC AAAAAAAAA [
CF HUD AAAAAAAAA 3
cF HGHD AAAAAAAAA v
02 MOTIUNAL PICKUP TRANSDUCER AS7312  CFA A | !
03 ENGAGING CONTROLLER ASTIIL  CFY A ;
0% PITCIH RATE GYRO A57116  CFC A N
05 HOLL RATE GYRO AS7110  CFD A 3
06 YAw HATE GYRO AST11%  CFE A i
07 LATERAL ACCLLLROMETER AST117  CFF A H
08 6 LIMITING ACCLLEROMLTER  ASTIIA  CFG A 5
09 CONTROL AMPLIFIER ASTLI400 CFH A (N
10 AUTOPILOT COUPLER ASTUIF  CFU A :
11 LATERAL SFRIES SERVO ACT  A14251 RCFK A :
12 LATLRAL SERIFS SEKVO ACT  A14251 LCFK A 3
13 AUTOPILOY WARNING LIGHT AS711e  CFL 2 ol
14 AUTOPILOT DISENAGE WARN LT AST1le  CFM 2 i
[ 1S PITCH AUG OFF wARNING LT  AS711s  CFN 2 :
;
5
[ |
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2
LANDING GEAR
DEP  CD AL SENSITIVITY
TITLE WUC  ALPHA INPUT FUNC FC FN W 123456789
00 LANDING GEAR [ 0 DAA 03100000A0
00 e o 0AS ;
01 EXTEND LANDING GEAn s OAA OMA © 0000000A0
DAA DAAS . &/
03 EXTENO MAIN LANDING GEAR 8 DAAA ADAAAA DA AAAAARAAA ; 3
o8 8 DAAA LOAAAA L) g
05 AMLG FULL DOWN AND LOCKED 8 RDAAAA  RDAAAB UDAAA ARAAAAAAA x
07 RMLG SHOCR STRUT 813211 ROAAAAA A H
08 RMLG SHRINK MECHANISH 513212 ROAAAAR s "
09 RMLG DOWN LINIT SWITCH 813142 RDAAAAC 1 3
10 RMLG UPLOCK ONEWAY RESTRICTB13216 ROAAAAD s { g
11 RMLG SIDEBRACE ACTUATOR 913210 ROAAAAE A % 5
12 RMLG UPLOCK SEQ VALVE ASSY B1321S RDAAAAF A 2]
13 RMLG UPLK ¢ INBD DR SHT VLVB1321% ROAAAAS A /]
18 RMLG UPLOCK MECHANISM 813217 ROAAAAH A A
15 A6 SIUEBRC ACT ONEWY RSTRUIIZ1® RODAAAAY s il
16 L6 UPLOCK ACTUATOR 81321%  RDAMAK A 3
17 RMLG WHEEL ¢ TIRE ASSY 813251 ROAAAAL A ;
18 RLG DRAG BEAM PADS 813268  RDAAAAN s i
19 RMLG OUTBOARD DOOR 813235 ROAAAAN S T
RMLG STRUT DOOR B13234  ROAAAAP s : %
A6 SCISSORS SWITCH 813145 RDAAAAG 1 . ;
22 LANDING GEAR DUMP VALVE  B13155  DAAAAR 1 :
23 RMLG OUTBD DOUR DRIVE LINK 813238 ROAAAAS A
SRMLG INBOARD DOOR OPEN 8 ROAAAB DAAC ROAAAA AAAAAAAAA
8 ROAAAS H ARAAAAAAA
8 ROAAAB RDABAB AAAAAAAAA
27 RMLe INGD OR ACT ONWY RESTRB1323% RDAAABA s
28 RMLG UPLK ONEWAY RESTRICTORB1I32:6 RDAAAAD S
29 RMLG INBD DOOR MECHANISM  B1323¢ RDAANSS A |
30 RMLG INBD DOOR BELLCRANK  B13232 RDAAABC A !
31 RMLG INSBOARD DOOR 813236 RDAAABY s '
32 RML6 UPLK ¢ INGD DR SHT VLVB13214 RDAAAAG A :
33 AMLG UPLOCK SE@ VALVE ASSY B:3215 RDAAAAF A .
3% RMLG INBD DOOR ACTUATOR  B1323+ RDAAABE A
35 RMLG DOOR CLOSE LIMIT Sw  B13141 RDAAABF 1 :
SLMLG FULL DOWN AND LOCKED B8 LOAAAA  LDAAAB DAAA AAAAAAAAA }
8 LOAAAA H AAAAAAAAA
38 LMLG SHOCK STRUT 813211 LDAAAAA A N
39 LMLG SHRINK MECHANISM P13212 LDAAAAB s
40 LMLG DOWN LIMIT SWITCH 813162 LDAAAAC 1
41 LMLG UPLOCK ONLWAY RESTRICTB13216 LDAAAAD 5
42 LMLG SIOEBRACE ACTUATOR  B13120 LDAAAAE A P
43 LMLG UPLOCK SEG VALVE ASSY B13215 LDAAAAF A . By
48 LMLG UPLK + INBD DR SHT VLVB13214 LDAAAAG A 4
4S LMLG UPLOCK MECHANISM 813217 LDAAAAH A
46 LML6 SIDEBRC ACT ONEWY RSTRB1321* LDAAAAJ 5 3
47 LMLG UPLOCK ACTUATOR B1321%  LDAAAAK A ¥
48 LMLO WHEEL + TIRE ASSY 813251 LDAAAAL A g
49 LMLG DRAG BEAM PADS B132¢s LDAAAAM A . ) é
%0 LMLG OUTBOARD DOOR 813235 LDAAAAN 5 i 1é
31 LML.6 STRUT DOOR B13234  LDAAAAP ) § %
$2 LMLG SCISSORS SWITCH 813145 LDAAAAG 1 try
$3 LANUING GEAR DUMP VALVE 813155  DAAAAR 1 g
S4 LMLG OUTBD DOOR DRIVE LINK B13238 LDAAAAS 5 g
*LMLL INHOARD DOOR OPEN 8 LDAAAB OAAC  LDAAAA AAAAAAAAA k)
8 LOAAAB LOABABR AVAAAAAAA %
8 LDAAAB H AAAAAAAAA i
o S8 LMLG INHD DR ACT ONWY RESTRB1323s LDAAABA 5 &
= 59 LMLG UPLK ONEWAY RESTRICTORB13216* LDAAAAD s R |
. 60 LML INBD DOOR MECHANISM  81323s LDAAABB A il 4
g 61 LMLG INBD DOOR BELLCRANK  B13232 LDAAABC A 3
’ 62 LMLG INBD DOOR 813236 LDAAABD 5 g
63 LMLG UPLK + INBO DR SHT VLVB13214 LDAAAAG A : {3
64 LMLG UPLOCK SEQ VALVE ASSY 813215 LDAAAAF A %
65 LMLG INBD DOOR ACTUATOR  B1323% LDAAARE A : Lg
66 LMLG DOOR CLOSE LIMIT Sw  B13141 LDAAABF 1 B
SEXTEND HOSE LANDING GEAR B DAAB DAABA DAA 855555555 g
sNLG FULL OOWN AND LOCKED B8 DAABA DAABB DAAB AAAAAAAAA : |5
8 DAABA H AAAAAAAAA i ¥
70 NLG DOWN LIMIT SWITCH 813143  DAABAA 1 i H
71 NLG WHEEL AND TIRE ASSY  B13331  DAABAC A o B
72 NLG UPLOCK SEGUENCE VALVE B13312  DAABAD A . A
73 NLG SHOCK STRUT P13313  DAABAE A boY
74 NLG DRAG BRACE ACTUATOR .331P  DAABAG A L I3
76 NLG UPLK + AFT DR SHT VLV B13326 DAABAH A , 5
NLG UPLK ACT ONWY RESTRICTRB13¢ss  DAABAJ ) i
78 LANDING GEAR OWMP VALVE  B131S5  DAAAAR 1 i
NLG AFT DOOR OPEN 8 DAABB DAAC  DABBS AAAAAAAAA 3
8 DAABA DAABA AAAAAAAAA ;
8 DAABB H AAARAAAAA i
&
1
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82 NLG UPLOCK ACTUATOR 813321
83 NLG UPLOCK MECHANISM 81332«
84 NLG UPLK ¢ AFT DR SHT vLv 813326
a5 NLG AFT DOOR 813324
86 NL.G FOWARD DOOR 813328
87 NLG UPLOCK BELLCRANK 813322

SLANDING GEAR ACTUATION 8

8

8

NORMAL L GEAR OPERATE
*HYORAU FLO REG + DIST TO LGB

8
93 LANDING GEAR SELECTOR VALVEEB1b121
TUBING B131ss
95 RESTRICTOR VALVE 813122
96 ELECTRICAL SEQUENCING CNTRLB
97 LANDING GEAR CIRCUIT BREAKRB1311s
98 LANODING GEAR CONTROL SWITCHB13112
9° LANDING G6EAR AUX RELAY B1311s
~MODE SELECT B
Al 8
A2 LANDING GEAR CONTROL HANOLEB13111

A3 CONTROL HANOLE WARN LITE Bi311s
AU LANDING GE(R CONTROL SWITCHB13112
AS RETRACT LANDING GEAR 8

A6

8
SRETRACT MAIN LANDING GEAR B
A8 8
*RMLG INHOARD DOOR CLOSED B

8

RMLG INBD DR ACT ONWY RESTRB131##
Bl RMLG UPLOCK ONEWAY RESTRICTB13216
B2 AMLG INGD DOOR MECHANISM  B1323+
83 RMLG INBD DOOR BFLLCRANK  B13232
8% RMLG INBOARD DOOR 813236
B85 RMLG UPLK + INBD DR SHT vLvB1321i4
B6 RMLG UPLK SEQ VALVE ASSY 813215
B7 RMLG INBOARD DQOR ACTUATOR 51323+

A8 RMLG DOOR CLOSE LIMIT LATCHB131u1
SRMLG FULL UP 8
8
Cl RMLG SHOCK STRUT 813211
C2 RMLG SHRINK MECHANISM 813212
€3 RMLG DOWN LIMIT SWITCH 813142

C4 RMLG UPLK ONEWAY RESTRICTORB13216
€S RMLG SIDEBRACE ACTUAYOR 813210
C6 RMLG SEQUENCE VALVE ASSY 813215

C7 RMLG UPLK + INBD OR SHT vivBi32i4
C8 RMLG UPLOCK MECHNAISM 813217
€9 KMLG SIDEBRC ACY ONWY RESTRB1321#
D0 RMLG UPLOCK ACTUATOR B1321*
D1 RMLOG WHEEL + TIRE ASSY 813281
D2 RMLG DRAG BEAM PADS B132*s
D3 RMLG OUTBOARD DOOR 813235
D4 RMLG STRUT DOOR 813234
DS RMLG SCISSORS SWITCH 813145

D7 LANDING GEAR UUMP VALVE 813155
08 RMLG OUTBOARD DR DRIVE LINKB13237
#LMLG INBOARD DOOR CLOSED B
B
E1 LMLG INBD DR ACT ONWY RESTRB1326%
£2 LMLG UIPLK ONEWAY RESTRICTORB13216%
E3 LMLe INBD DOOR MECHANISM  B1323»
E4 LMLG INBDO DOOR BELLCRANK  B13232
£S5 LMLG INBOARD DOOR 813236
E6 LMLG UPLK + INBD DR SHT vLvB13214
E? LMLG UPLK SEG VALVE ASSY  B13215
E8 LMLG INBOARD ACTUATOR 81323+

€9 LMLG DOOR CLOSE LIMIT SWTCHB13141
*LMLG FULL UP B
B
F2 LMLG SHOCK STRUT Bl13211
F3 LMLG SHRINK MECHANISM 813212
F4 LMLG DOWN LIMIT SwiTCH B13t42

F5 LMLO UPLK ONEWAY RESTRICTORB13216*
F6 LMLG SIDEBRACE ACTUATOR 813210
F?7 LMLG SEQUENCE VALVE ASSY  B13215
FB LMLG UPLK ¢+ INBD DR SHT vLVB13214
F2 LMLG UPLOCK MECHANISM 813217

DAEA
DAEAA
DADB
0AB
DAB
OABA
DABA
RDABAA
RDABAA
RDABAAA
ROABAAB
RDABAAC
ROABAAD
RDABAAE
RDABAAF
RDABAAG
RDABAAH
RDAABF
RDABAR
RDABAB
RDABABA
RDABABS
ROABABC
ROABABO
RDABABE
RDABABF
RDABABG
RDABABH
RDABABJ
RDABABK
RDABABL
ROABABM
RDABABN
RDABABD
RDABABGQ
DABABR
RDABABS
LDABAA
LDABAA
LOABAAA
LDABAAB
LDABAAC
LDABAAD
LDABAAE
LOABAAF
LOABAAG
LOABAAN
LDABAAJ
LOABAB
LDABAB
LDABABA
LOABABB
LOABABC
LDABABD
LDABABE
LDABABF
LDABABG
LDABABH
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DA
08
DAC

DAY
KEA

DAE

K88

DABA
DABB
RDABAA
LDABAA
RDABAS

RDAAAB
DABC

LDABAB

RDAAAB

LOAAAB
DAABS
DAA
DAAC
basc
DA
ABBB

DAC

DAD

DAB
DABA
H

RDABAA
H

DABA
H

LDAAAB LDABAA

DABC

H

r
DF

>REPP>

FAAAAAAAAA
FAAAAAAAAA
FAAAARAAAAA
SAAAAAAAAA
000000050
000000050
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60 LILG WHEELAND TIRE ASSEMBLYBI32S) (LOABABL. A
81 L6 ORAG OEAM PADS S13200  LDABADM bd
682 LML.6 OUTROARD DOOR 13235 LOABABN S
83 LiLe STRUY DOUR S1323% LDABADP )
00 LIS SCISSORS SwitCM 813188 LOABABS
65 LANDING GEAR DUMP VALVE B1318% LOABABR 1
66 QUTHOARD DOOR URIVE LINK  B13237 LDABARS A
STORETRACT NOSE LANDING GEAR @ 0ABS 0ABSA OAB 010000000
SNLG AFT DOOR CLOSEL ’ DABSA DABNE  DADS ARAAAAAAA
M DABUA H AAAAAAAAA
HO NL® UPLOCK ACTUATOR 813328  DABBAA A
HY NLG UPLOCK MECHANISM 813320  DABBAD A
H2 NLG UPLK ¢ AFT DR SHT VALVEBL13326 DABBAC A
H3 NLE AFT DOOR 813328 OABBAD S
HU NLS FOWARD DOOR 813324  DABBAS S
HS NLG UPLOCK BELLCRANK 813322  DABBAW L
ONOSE LANDING GEAR FULL UP B OABSS OAABS  DABBA AAAAAAAAA
8 DABBS DABC M AAAAAAAAA
HO NLG LOWN LIMIT SWITCH 813143  DAABAA 1
JO MG WHEEL ¢ TIRE ASSEMBLY 813331 DAABAC A
J1 NLG UPLOCK SEQUENCE VALVE 813312  DAABAD A
J2 M.G SHOCK STRUT 813313  DAABAE [}
J3 NLG DHAG ARACE ACTUATOR B1331P  DAABAF A
JU NLu UPLOCK ACTUATOR 813321  DAABAS A
J3 NLG UPLK ¢ AFT DR SHT VALVEB13326  DAABAM A
SLANDING GEAR ACTUATION [ OABC OA RDABAS FAAAAAAAAA
B 0ABC LOARAS FAAAAAAAAA
8 DABC DABBS FAAAAAAAAA
c oABC DAS SAAAAAAAAA
N SCATAPULT LAUNCH OPERATIONS € AF oc AAAAAAAAA
g SEXTEND NOSE GEAR STRUY ¢ (v DCA AF P 070000000
b4 oHl PRESS AIR RES ¢ DISY c oca oce oc AAAAAAAAA
‘ 0% NOSE GEAR EXTEND SLLECT VLVC13317  DCAA A
0% NOSt SGEAR SHOCK STRUY C13313  DAABAE A
SHI PRESS AIR SUPPLY c oce K3A OCA P AAAAAAAAA
C pce DAD
08 400 CU IN AIR BOTYLE Ca%521A  DCBA A
09 CHECR VALVE C131%6  Ocey )
10 RELIEF VALVE C1315¢  DCBC 5
11 TudlING C1318s  0CBO A
SELECTRICAL SEQUENCING CONTLC nce 0co oce AAAAAAAAA
13 LEFT MAIN GLAR SCISSORS Sw C13145  DAAAAG A
14 NOSE GEAR STRUY EXTEND RELYC1331e  DCCB A
19 NOSE GEAR STRUT EXTEND Sw C1331e¢  DCCE A
18 EMERGENCY OPERATION LG C 08 DBA DAAC K DA 0000000A0
36 Hl PRESSURE AIR REG ¢ DIST ¢ DBA (V:1:] 08 AAAAAAAAA
37 LG EMER AIR SELECTOR VALVE C13152 DBAA A
38 PRESSURE OPERATED DUMP VLV C1313%5  08AB A
39 Two WAY RESTRICTIR C13157  DBAC A
*H] PRESSURE AIR SUPPLY < ose KOA DBA AAAAAAAAA
CHECX VALVE €131%6 0CBB oac A
42 RELIEF VALVE C1318C 0DCAC A
43 100 CU IN AIR BOTTLE C13182  DBeC A
48 CHECK VALVE Ci1318¢  DBBO A
SELLUTRICAL SEWUENCING CONTLC oec 080 osn K AAAAAAAAA
LANDING 6EAR CIRCUIT BHREAKRC1311®  DADA A
LANDING CONTROL SWITCH C13112 DADB A
*«MODL SELECY ¢ 080 (.1} o8¢ AAAAAAAAA
¢ 08D L
LANDING GEAR COWTRO. »ANDLECI3111  DBOA A
LANUING GEAR CIRCUIV HREAKRC1315¢  DADA A
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INTERNAL FNVIRONMENT

nee CD Al SENSITIVITY

TITLY wue ALPHA INPUT  FUNC PFC FNW 123436788
08¢ INTLRNAL ENVINONMENT 0 [ 4 ({] 138AAAA81
(44 % € (]

00 0 € [ 1
0e 0 [ 4 €0
00 4] € [
00 0 € tF
0 € (1]
030CAHIN ALRCOND AND PHESS 0 €A CAA € 003933300
02 0 (4 A
83 0 €A EAC
(] 0 €A A0
0% 0 €A AL
[ 0 €A EAF
oCAMIN PRESSURIZAYION 0 (47 EAAA €A AMAAAAAAA
SCABIN PRESSURE CONTHOL v CAAA EAAD  EAA AAAAAAAAA
0 0 CaAA CAAR
10 PNEUMATIC OUMP vaLvE 08l21L €AAAA A
11 Fub CRPT CAUIN PRESS IND 081118  EAAAD 2
12 SCHREN Dallle  EAAAC A
13 CAUIN PRESSURE AEGULATOR  Dal216  EAAAD A
16 CHESR VALVE Doi2ie  EAAAE A
1S TRUE ATROSPHMEREIC PALS HOSEDALRLe  EAAAP A
16 CABIN PRESS SAFETY vaLVvE DAI21% EAAAG A
A7 AFY CAPT CADIN PRESS IND  OS1118 EAAAM e
18 BLO AR PRES Rt6 ¢ SHTOF VLVOALLIZF  EAAAY A
19 STATIC PRESSURL LINE 08121 EAAAR A
20 CABIN AIR INLET vALVL DelltF CAaaL A
SBLLED AIR=COLD AIR WiXINe O EAAD €AAY  EAAA EAAK  AAAAAAAAA
0 €AnD CAAE  EAAd AAAAAAAAA
26 0 EAAD KAA
26 0 €A (11
26 0 CAAD 8
29 TEMPERATURE CONTROL PANEL Dallly  EAADA A
20 CABIN MANUAL TEMP LIMITER DW1L1LR  EAADB A
27 CABIN OUAL TEMP MIXING VALVDO112S  EAADC A
20 NO 2 CRT BREARER PANEL 082152  EAADE A
oBLL AIR PRESS REG ¢ DISTRIND EAAY BAN EAAD ARAAAAAAA
0 €AA L) EAAS AAAAAAAAA
0 EANY FCCe AAAAAAAAA
31 BLD AR PRES REG ¢ SHTOF VLVDSL12F  EAAVA A
32 REGULATED PRESS SENSNG LINEDAL1I2s  EAAUR A
33 AIR UISTRIBUTION OUCY D811l EAAJXC A
34 TOLLAANCE COMPENSATON Duiliw  EAAVD A
¢AFT CHPY MEAY DIFFUSING 0 EAB EAAn £ 11111318
3 0 EAB EAAK
37 FOOT HEAT AND DEFO6 VALVE Oallle  EABA A
38 FOOT HEAT=DEFUG CONTROL LVRDa1112 EABS A
39 AFT CKXPY FOOT HEAT DIFFUSERDAILLL  EABC A
40 CABIN AIR INLET VALVE O8ll1F  EAAAL A
*FuD CKPY HEAT ULIFFUSING 0 €AC EAAB  EA IRFRERSRE)
.2 0 EAC EAAK
43 FOOT HEAT ANO DEFOG VALVE Dellls  EACA A
4% FOOT HEAT=DEFO6 CONTROL LVRDA1112  EACE A
4S5 FuD CXPY FOOT HEAT DIFFUSIRDWILLY  EACC A
w6 CAUIN AIR IMLLT VALVE DeiLIF  EAAAL A
SWINDSHIELD ¢ CANOPY DEFO6 O EAD EAAB  FCA 955555555
(1] Y EAD LAAK
49 ¢INOSHIELD CNY PNL. DEF6 NOZDALINS  EADA A
S0 WINDSHEILD SDE PN DFS DUCTDWLlLLe  EADB A
S1 FOOV HEAY=DEFOG VALVE Dultle  EABA A
52 FOOT HEAT=DEFUG CONTROL LVRD®1112 EAMB A
53 UNDSIRD + CANOPY DEFOS DUCTDM11le  EADC A
Se JINOSHEILO DEFO6 MANIFOLD OW811IN  EADD A
88 CABIN AIR INLEY VALVE OuitlF  EAAAL A
S6eAFT PRES SUT PRES/TEMP CONDD EAE EAAC  EA 0033535209
ST AFT PRESSURE SULT 096112  EAEA A
858 R10 COMPOSITE DISCONNECT  Dulllée  EAED A
59 AFT PRESS SUT ARFL SHYOF VLOW1IMIL  EAEC A
SPRESS SULT PRLSS/TEMP REG O EAAC EAAE  EAE AAAAAAAAA
0 EAAC EAAS  EAF AAAAAAAAA
6d 0 EAAC KAA
[ 0 EAAC xes
68 0 EAAC L
66 PRESS MANUAL TeMP LIMITER D81311M  EAACA A
67 PRESS SULIT TEMP LINITER 0k113C  EAACB A
68 PRESS SUIT TEMP SENSOR Da1110  EAACC A
69 PRELSS SUIT PRESS REGULATOR D81126  EAACD A
70 PRESS SUIT TEMP MIXING VALVODWL1I2%  EAACE A
71 CHECRK VALVE Dull2e  EAACF A
72 PRESS SUIT MANUAL RELAY Dultds  EAACE A
T3 FwD CKPT SULT VENT AIR SELTDM112e  EMACH A
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7O AFT CKPT SULT VENT AIR SELTDALLRe

TSsfup PRES SUT TEWP/PRES CONDD

7o FUD PRESSURE SULT 096112

77 PILOT COMPOSITE OISCONNECY DA11LV

76 FuD PRES SUT ARFL SHTOF VLVDelLlL
*CABIN TENPERATURE CONTROL g

0
[ o] 0
A3 TEMPERATURE CONTROL PANEL Dalkly
AS AUTO=MANUAL CONTROL SHITCH DaillM
85 TEWMPERATURE CONTROL KNOS  Dellle
86 MAGNETIC AWPLIFIER 0e3113
87 CAUIN TEWPERATURE SENSOR  Da111S
88 CAUIN MANUAL TEMP SENSOR  DaLlAR
89 TEMP CONTROL RMEOSTAY 0allle
90 NO 2 CKT BREARGR PANEL Da 21852

SEMENG CABIN AIR COND ¢ PRESD

0

]

0
93 EMERGENCY VENT CONTROL Dal21d
N DUCTING Da3117

F9ePRESSURE SULT HEAT EXCHANGED
0
Q7 PRESS SUIT HEAT EXCHANGER Da112C

SAIR EXPANSION AND COOLING O

4]

» 0
A0 TURBINE OVERSPLED SwiTCH  Dalldd
Al CAUIN MIXING VALVE Dal12s
A2 CASIN TURBINE OVERSPEED [ 004112e
A3 COOLING TURBINE Dall2e

SHAIN HEAT EXCHANGE 0

0

0
A6 CABIN AIR OUTLEY OUCT Dallze
AT RAM AIR SCOOP osllapP
A8 CABIN MEAT EXCHANGLR Del120
A® HEAT EXCHANGER ORAIN VALVE D8112e
B0 RAM AJR OUTLET DUCT O8113x
81 GROUND COOLING SHUTOFF VLV 081127
82 RUPTURE DISC D8112€
B3 RAM AIR SCOOP O8111P
A% RAM AIR DIFFUSCR 081110

A5 LANUING 6EAR HANDLE SWITCH D13112

A6 LANDING GEAR AUX RELAY D1311e
SRAM AIR SUPLY 0
0
)
SLQUIPMENT AIRCONDITIONING £
12 €
01 32
01 €
€
AIR PRESSURE REGULATION E
6% €
66 OVERPRESSUXE RELIEF WLV Eulllde
67 RAM AIR CHECK VALVE Ealley
68 RAM AIR SHUTOFF VALVE Eu1108
69 REGULATOR SENSING LINE E4llye
70 PRESS RE6 ¢ SHTOF VLV SOL Ew1133d
*BLEED AIR=RAM AIR HEAT EXCHE
3
72 HEAT EXCHANGER EN1NE
73 HEAT EXCHANGER MOUNT BRACKTE41lue
74 BLEED AJR INLEY DUCT ENildn
7S BLEEU AIR OUTLET DUCT E4llde

SUNRLG POWER SUPPLY COOLING E
eBLO AIR=COLD AIR MIX ¢ DISTE

E

t

E

3

E
04 TEMPERATURE SENSOR Ev1142
05 TEMPLRATURE LIMITER Eulled
06 RESLT LATCH Eullie
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07 TEMPLRATURE CONTROL ASSY  Le1132
08 NESLT Swiveh E8llne
0% ALTITUDE PRESLURE SwITCit  Ea3LdY
10 FWO COCRPIT CAUTION LIeMT tallee
11 AFT COCHPIT CAUTION LIGHT Enllae
12 DWCTING €l
13 PRESS REC AND SHTOFF WLV  Eslled
SAIR EXPANSION ANO COOLING €

t
1. £
1s €
11 €
19 TURBINE ASSEMN.Y €Estied
16 TURBINE MOUNTING BRACALTS Enilae
17 TURBINE AYPASS vaLVE Eellng
I8 TURBING INLEY DUCT Callel

19 GRND COOL EUECTOR SHYOF VLVENILG?
20 TENPERATURE CONTROL ASSY  £81132
21 LANOING SEAR MANDLE SWITCH E13112
22 LANDING GEAR AUX RELAY €135
23 A6 SCISSORS SwitCh €131e%
28 NOSE GEAR LIMIT SwitcM E13les
SUPPLR EQUIP SHELF COOLING €

€
SVECTOR ANALYZER COULING [3
€
SEQULP COOLING SMELF COOLINGE
3
SRADH Pr® PRESS AND COOLINS €

[

(3
308,10 COOLNT FLa CONTL ¢ DISTE
3 PUNP

RADAR COOLANT (XT38
32 AURILIARY RESERVOLR €817
33 OVBO FAPAN RELIEF vALVE €4l
3% BLEED vaLve Edi2ee
38 PREMSURL BAGE Enjdee
36 ACCUmULATOR €0l dee
37 LIQUID COOLANT DIST DUCTS Eal2es
38 PRELS RELIEF valLvt €aldee
39 SOLENOTD VALVE E4120e
40 FILTLR €8ldes
&% RESLRVIOR Eql2ee
42 TEMPERATURE GAGE Euides
44 PRESSURE REGULATOR Evldal
45 NO 1 VISC RELAY PANEL Ea2il}
46 RADAR COOLANT PUMP CMECK SwEWlT7le
47 HEAT EXCMANGER RELAY Ealle

48 TEMPERATURE CONTROL ASSY  £411)3S
*L10 COOLANT/AIR MEAT EXCH €

€
52 COOLANT/AIR HEAT EXCNANGER E41712
53 AUX COOLANT/AIR HEAT EXCHORES1T1®
5% TEMPERATURE CONTROL ASSY EN113S

S8 BLEED VALVE €817
96 TEMPLRATURE 6a4E Eal71e
57 HEAT & XCHANGER RELAY E4171e
58 SOLENOID Eul™1e
*EQUIP EMERGENCY COOLING 'E
[N
£
3
€
61 RAM AIR SHUTORF VALVE Eulled
62 DUCTING Lellue
00EQUIFMENT AUXILIARY AlR F
00 F
00 F
o F
00 4
00 F
F
N2 CHEMICAL DRIER Ful18A
03 CHELK VAL Ve Full8e

04 AHSOLUTE PRESS RFLIEF VALVEF41183
03 ABSOLUTL PRESS REGULATUR  Fu1182
06 TwO=aAY RESTRICTOR Fallde
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L
KAL

EAPD
£68PC
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07 FILTER Failse
SRADLO RCVR-TRANSMITTER AIR F
SRADIU HCYR=FRANSMITTER AR F

SAIR DATA COMPUTER ALR :
16 FILTER FaiiSe
17 WATER TRAP Fallse
18 TESTY FITTING FailSe

SANTI=G SYSTEM AIR :

F

SRADAN COMPARTMENTY AR F
21 DEHYURATOR OESICCANY FallSe

SAFT CKPT AX=EL RAN INO AIR F
28 CHEMCIAL ORIER Fa118A
29 CHECK VALVE F431Se

30 ABSOLUTE PRESS RELIEF VALVESS1183
31 ABSOLUTE PRESSURE REGULATORFA1152

32 TWO~WAY RESTRICTOR FallSe
23 FILTCR FallSe

CANOPY SEAL INFLATION F

F

¥
36 FILTER Fal1se
37 CHECK VALVE Fa115e

AUX AIR DISTRIBUTION F

F

F

£

F

£

F

3

F

F

F
39 DUCTING Fal115e
40 FITTINGS Fa119e

*OXYGEN SYSTEM 6

02 G

O;ONORMAL SYSTEM 6

0 6

06¢FWD COCKPIT oI, TRIBUTION 6

oy 6
08 LOX QUANTITY INOICATOR 651851
09 PRESS SUIT LOX VALVE 647212
10 LOw WARNING LIGH? 607213
11 DILUTER DEMANC REGULATOR 647214
12 LOX FLEXIILE MOSE 67215
13 LOWER DISCONNECT DLOCK Ch7216
38 LOWEK DISCONNECT Ga7217
15 LOX VALVE GAT21A
16 COMPUSITE DISCONNECT G4T21¢
17 LOX REPEATER AMPLIFIER Gh721E
18 PRIMARY AMPLIFIER 68721F
19 LOX GAGE 651852
2C LOX PPESSURE GAGE 651853
21 PRESSURE REDUCER euvT21L
22 LOX REGULATOR 64721N
23 REGULATOR PANEL 647216
24 INTLRMEDIATE 9LOCK 64T21R
25 UPPEK BLOCK 647215

26 MASTER QUANTITY AMPLIFIER GS18%54
27 SUPPLY PRESS INDJCATOR 651859
200AFT COCKPIT DISTRIBUTION 6

]

29 LOX QUANTITY INDICATOR 651851
36 LOX VALVE 64721A
37 COMPOSITE DISCONNECT 68721C
38 LOX REPEATER AMPLIFIER SUT21E
39 PRIMARY AMPLITIER 64721F
40 LOX GAGE 851852

LOX PRESSURL G SE 651883
42 PRESSURE REDUCER Ga721L
43 LOX REGULATOR S8723iN
44 REGULATOR PANEL 647210
45 INTERMEDIATE BLOCK G4721R
46 UPPER BLOCK 647215

€ce
€ce
€ce

(14}

€Co
ECe

(24

£8AD

EDA
€08
EDAA
€DAB
€0C
L
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F
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47 MASTER QUANTITY AMPLIFIER 651854  EDAEU A
48 SUPPLY PRESSURE INUICATOR 651855 EDABV A
SOXYGEN SUPPLY (LOX) 6 €0C L EDAA FAAAAAAAAA
6 E0C EDAB FAAAAAAAAA
. E0C E£0A SAARAAAAAA
: 51 LOX CONVERTER 647111  EDCA A
g 52 LOX CONTAINER 647112  EDCB A
53 FILL=B/U VENT VALVE 647113  EDCC A
54 RELIEF VALVE 647114  EDCD A
g S5 CHICK VALVE 64711K  EDCE A
56 PRESS OPEN/CLOSE VALVE 647116  EDCF A
$7 CAPACITANCE PROYE 647117  EDCG A
S8 WARM=UP PLATE 647118 EDCH A
59 L.OX FILLER VALVE GUTILIF  EDCJ A
60 PHEAMPLIFIER GUTIIH  EDCK A
61 MOUNT 64711  EDCe A
*EMERGENCY SYSTEM 6 €08 €0BA  ED K EDA  00AAAAAOO
63 6 €08 €088
64*FONARD COCKPTT 6 EDBA L E0B 00AAAAAQO
65 EMERG OXYGEN CYLINDER 647221  EDBAA A
66 PRESSUKE GAGE 647222  EDBAB A
67 EMERGENCY OXYGEN REGULATOR 647223  EDBAC A
EMERGENCY CONTROLLER G4T7224  EDBAD A
69 ANTI=SUFFOCATION VALVE 647225  EDBAE A
70 CONTROL VALVE 647226  EDBAF A
71 RESET LEVER 647227  EDBAG )
72¢AFT COCAPIT 6 E0B8 L E£0p 00AAAAAQD
73 EMERGENCY OXYGEN CYLINDER G47221  EDBBA A
74 PRESSURE GAGE 647222 EDBBB A
75 EMERGENCY OXYGEN REGULATOR 647223  EDBBC A
30 PRESS SUIT LuX VALVE 647212  EDABG A
31 LOW WARNING | IGHT 647213  EDASC A
32 DILUTER DEMAND REGULATOR 647214  EDABD A
33 LOX FLEXIBLE HOSE 647215  EDABE A
34 LOWER DISCONNECT BLOCK 647216  EDABF A
35 LOWER DISCONNECT 647217  EDABG A
76 EMERGENCY CONTROLLER G47224  EDBED A
77 ANTI=SUFFOCATION VALVE 647225  EOBBE A
78 CONTKOL VALVE G4722R  EDBBF A
e 79 RESET LEVER 647227  EDBBG A
N *INTERMAL LIGHTING H EE EEA E D 022222220
iy 02 H £E EEB
S 03+Fwb COCKPIT LIGHTING H EEA EEAR  EE AAAAAAAAA
’ 04 H EEA EEAB
*INTEGRAL + INST LIGHTS H EEAA EEC  EEA 555555555
06 VERTICAL CAUTION PANEL HU4111  EEAAA A
07 COCKPIT CONTROL PANCL HY4112  EEAAB A
08 MASTER CAUTION L16%T HY4117  EEAAC A
09 CAUTION TEST CONTRUL UNIT H4411A  EEAAD A
10 WHEELS #ARNING HU411B  EEAAE A
11 CAUTION LITE RELAY PANEL  HU411C  EEAAF A
12 INDEXER LITE CONTROL PANEL H4411D  EEAAG A
13 STANDRY COMPASS LIGHT HU411F  EEAAH A
“ 16 INSTRU PANEL EDGE LIGHT  H44116  EEAAJ A
15 RELAY PANEL TEST LIGHTS  H4411H  EEAAK A
. 16 MISSILE STATUS PANEL HU41ld  EEAAL A
17 PILOT EJECTION LIGHT/SwITCHHU411L  EEAAM A
18 WARNING LIGHT RELAY PANEL Hu4411P  EEAAN A
& 19 MASTER CAUTION RESET SWITCHHUMIIE  EE/AP A
*FLOOD LIGHTS H EEAB EEC  EEA 565555555
21 EMERGENCY FLOOU PANEL H44113  EEABA A
22 RED CONTROL FLOOD LIGHT  H44lth  EEABB A
23 RED INST FLOODLIGHT HU411S  EEABC A
24 UTILITY SPOT LIGHT HY4116  EEABD A
25 READ-FLOOD LIGHT ASSY Hu4118  EEABE A
26 COCKP1T FLOODLIGHTS HUG11M  EEABF A
27 COCKPIT EMERG FLOODLIGHTS HW41IN  EEABG A
28+AFT COCKPIT LIGHTING H £€8 EEBA EE ARAAAAAAA
29 H EEB EEBA
*INTEOPAL + INST LIGHTS H EEBA EED  EEB 555555555
31 COCKPIT INST LIGHT PANEL  Hu44121  EEBAA A
32 RADAR SCREEN WARN LIGHT  Hu4126  EEBAB A
33 EJECT WARNING LIGHT HU4127  EEBAC A
34 WARNING LIGHY ASSY HU4128  EEBAD A
35 TELELIGHT AFT PANEL H4412A  EEBAE A
36 VERT CAUTION PANEL HU411)  EEBAF A
37 INST PANEL EDBE LIGHT HU4116  EEBAG A
*FLOOD LIGHTS H EEBB EED  EEB 111111111
39 RED LONTROL FLOODLIGHT Huulls  EEBBA A
40 REL INST FLOOLLIGHT H44115  EEBBU A
41 UTILITY SPOT LIGHT Hus116  EEBBC A
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2 NEAL-FLOOD LIent Heelle

43 EMERGENCY PLOODLIONT HOWLLN
n:nl.lmnm SELECTION N
Y (]

6 COCRPIT LIGHTS CONTROL PNL Nlll!l
47 LIeNTING SELECTION
N

48 COCABIT LIGHTS CONTROL PNELWGGLLR
WOSELECTRICAL Pur DIST ¢ CONTLM

)
5 H
58 N
33 H
34 H
58 H
5 N
NO & CRUR PANLL HA 2182
88 INTEORAL LITES AUTOTRANSFORMUSL)e
59 WIRING Han e
SANTI=0 SYSTEM 1
o1 :
SFWD ANTI=0 SYSTEM {
Fwh ANTI=8 SULY 198111
FuDd ANTI=0 VALVE ILILY]

Fuy COMPOSITE DISCONNECT  lelllu
Fab 6~SUIT RELIEF VALVE Isinle
Fub G=SUIT EXHAUST PORY 1ald]e
FoD NANUAL INFLATION GOYYONlllQlo
SAET ANTI«0 SYSTEM

l

AFT ANTl=8 SULT 196111
AFT ANTleg VALVE Talingy
AFT COMPOSITE DISCONNECT  luille
AFT $=SUIT RELIEF VALVE 1aiale
ANT 0=SUIT EXHAUST PORY Iainle
AFT NANUL INFLATION HUTTON l8ldle
CANOPY SEAL 0

ng 0
O03eFOWARD CANOPY SEAL g

0
0o FILTER Okidle
07 CHECK VALVE Quligle
08 PRESSURL REGULATOR Ouidte
09 CANOPY SEAL RELLOWS Oidle
10 FOWARD CANOPY SEAL Onlidle
L1eAFT CANOPY SEAL 0
12 0
13 0
I8 FILIER onidle
18 CHECK VALVE O ille
16 PRESSURE REGULATOR Onlidle
L7 CANOPY SEAL RELLCNS Onldle
18 AFT CANOPY SEAL ONidle
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ENTERNAL ENVIRONMENT
TITLY wue ALPHA INPUT
CATLRNAL ENVIRONMENT F FA
SPYPASS BELLNOUTH PITZ HY J FAA FAF
J FAA KAM
JESAIH  FAAA
SAIRSPEED PITOT ALAY J FAB FAF
J Fas Ko
J51132 FABA
OFEEL TRIM PPLSS PROBE HT FAC FAF
J TAC KAW
JIN33T  FACA
SFEEL TRIM VENTUR] HEAY J FAD FAF
J FAD KAH
J14338  FADA
SADA PROUE HEA? J FAE FAF
o FAE ({_]
J56865  FAEA
CONTROL=SENSONS ANTI-ICE FAF FAS
J FAF
J FAF
J FAF
J FAF
FAF

13 15 ANP C/B=A/S AND FLSL SYSJellle  FAFA

1e

SAMP C/B=AELLMOUTH

Ja2152¢ FAFB

1S SAMP C/8=A0A PROBE HEATER J421S2¢ FAFC
16 RELAY-BELLMOUTH PITOT HTR Ja2ille FAFD

19
21

RMLG SCISSORS SwiTCH

NOSE GEAR OWN LIMIT SWITCH J13183

AOA HEATFR RELAY
MOOL SELECY

J13145  ROAAAQ
Je2lrite FAF6

22 SWITCH=AIRSPED ANO FEEL SYSJU51138 FAGA

23
2%

27
28
29

k1
32
33
34
38
36
3

39

SENGINE ANTI=ICE
CONTKROL=ENGINE ANTI=ICE

SAMP C/B8=ANTI=1CE
ANT1=1CE VALVL
ANT1=TCE vaLvL

SAMP FUSE

DIFF PRESS SwlTCH
CAUTION LITE CONTROL ASSY
CAUTION LITE CONTROL ASSY
CAUTION LITE

CAUTION LITE

MODL SELECT

ANTLI-ICE SWITCH

oTAX] LIGHTING

TAXI L1GHT

oIFR PROBE LIGHTING

IFR PROME LIGHY
SAPPHOACH LIGHTING
APPROACH LIGHTS
*FUSELAGE LIGHTING
FUSELAGE LIGMTS

UPPLR LIGHT

LOWER LIGHT

LOWER LIGHY
SPOSITION JOIN=UP LIGHTS
WING=TIP JOIN UP LIGHTS
WING=TIP POSITION LIGHTS
WING=TIP JOIN=UP LIGHTS
WING=TIP JOIN-UP LIGHTS
TAIL LIGHY
S¢ANTLI~COLLISION LIGHTING
ANTE=COLLISION LIGHTS
POWLR DISTRIAUTION

APPRUACH LIGHT RELAY
WING TIP LIGH! RELAY

J FAS
J FAG
J FAH
J FAH
J FAJ
J FAJ
Ja2151e  FAUA
J2IABTOORFAJS
J2IAHLO0OLFAJC
J FAK
J FAK

J23ABlse FAKA
J23AB2  FAKB

J2IABLSSRFAKC
J2IAB1#eLFAKD
J23ABL*SRFAKE
J23ABL*eLFAKF
J FAL
J23ABlee FALA
K FBA
K4422%  FBAA
K Fe8
AU4228  FBBA
K Foc
K44227 FBCA
K F80
K44220 FBDA
K44221 FBOB

K44222 LFBAOC
K44222 RFBDC
K FBE
K423l LFBEA
K44232 LFBEB
K44231 RFBEC
Ke4232 RFTURED
K84223  FBEE

K
Ka4224  FBFA

XXX R XX
n
-2
&

K42112% FBGA
K42112+ FB6b

ANTI=COLLISION LIGHT RELAY K&2112¢ FB6C
FLASHER RELAY=ANTI COLLISN Kk2l12* FBGO
FLASHER RELAY=JOIN UP LIGHTK42112? FBGE

EXTERION LIGHTS FLASLER

K44213)  FO6F

KAH

FAJ
KAH
FAL

fAJ
KAE

F8é
FB6
Fae
Fes

Faé

FB6&
Fan

nrp
FUNC

F

FAA
Fas
FAC
FAD
FAE

FAF

FAH
FAK

FAJ

m M m "

FBA
FuB
Fac
FBOD
FRE
FOF

Ch AL SENSITIVITY
FC FN W 123456789

AAAAAAAAA
A 005080560

A

A 076333370
A

A 032111230
A

A 032131230
A

A 065111560

FAAAAAAAAA
FAAMAAAAAA
FAAAAAAAAA
FAAAAAAAAA
FAAAAAAAAA
A ST Y

b R B B B 2 J

AAAAAAAAA

A 022111210

AAAAAAAAA
AAAAAAAAA

»>» >

555555555

AAAAAAAAA
100000001

» > b B 0 b B J

000505000

»

000000010
nim

0 O ©o O

112222211

011111110

> PPIEPI> »>>r>» >

FAARAAAAAA
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FAAAAAAAAA
FAAAAAAAAA
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3
3»
3
3
3
L] ]
(3}
L1

.8

APPROACH LIOMT OIN RELAY  Kegllge
PILOT SELECTION/CONTROL

| 3

K

X

K

K
TAXL LITE SWITCH Kea21?
15 ANP TAXE LITE CKT BRKR K8A22e
IFR PROBE LITE SwiTCh Kea22e
IFR PROSE LITE DIN/BAT CTRLKSARRe
S AW IFR PROUE CXT BRNR  Ka21S2e
wiNg LITES SwivCH Kea23e
TAIL LITE SWiTCH Keadge
wiNG LITE DIN CKT BRXR Ke2152e

WiNG LITE BHT CKT SRKR Ke2132e
EXTERIOR LITES MASTER Sw  Keadi$
STEAUV/FLASH Sw=EXT LITES Kaa2ls
FUSELS LITES ON/OFF SWITCH Xaodde
FUSELS LITES~DIN/BRY Sw Kos22e
FUSELG LITES FLASH SulTCH K&422e
S ANP MASTER Sw CKT BRKR  Ka21852¢
ANTI=COLL LITES CKT GRKR  KN422e
NOSL OEAR OwN LIMIT Sw K13183
R MAIN GEAR OWN LIMIT SW  K131s82
L MAIN GEAR OWN LINIT Sw  Ki3ise2
LMAIN GEAR SCISSORS Sw K13149

HOOK DWN LIMIT SWITCH 13532
HOOK RYPASS SwitCh K1351e
FLAP LINIY SWITCH K1488F
FLAP FLASHER RELAY Xe21i2e
S AMP CKT DRXR LITE Ke2182e

S AMP CKT BRKR=A LITE RELAYKN21S2e
FLAP=UP ~LASHER K1455¢
S AMP CKY BRKR=FLAP FLASHERKS2152¢

RAIN RENOVAL/CANOPY OEFOS t

03 RAIN REMOVAL NOZZLE Lei313
DISTRIBUTION L

05 ORAIN VALVE Lei31e

06 PRIMARY HEAT EXCHANGER Le1120

07 DUCY Leldls
CONTROL L

09 L

10 RAIN REMOVAL VALVE Le1318

11 BYPASS VALVE La3dle
REGULATION .

13 t

14 PRESS REGULATR/SHUT=OFF VLVL81312
MOLE SELECT L

16 RAIN REMOVAL SWITCH LeidlA

17 SAMP CIRCUIT BREAKER L82152¢
OVERHEAT SENSING t

20 SAMP CIRCUIT BREAKER Lu2192¢
TEMP SENSING AMPLIFIER Lel3dle

22 TEMP SENSOR Ll
OVERHEAT WARNING t

2%

25 SAMP CIRCUIT SREAKER Lu2152¢

26 TEST RELAY Le211se

57 PANEL CAUTION LITE Lei3lse

rost
FoM

Fon

FOH

FoM

dopd

FOHA
e
FOMC
FaMD
o
FOrF
Foune
FoHM
doded
Forx
ForL
o
FOIN
e
FaHe
FBHR

A-16

Fce
EAD

FcC

FCO
KBE

FCE
BAM
KBE

FCA
KAC

FCF
KAE

FCF
FCA

Fco

FcC

FCO

FCe
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FRRCE 2 MY

o e n o

. [ MISSION SUPPORT

s PEP €D AL SENSITIVITY
3 TITLF wue ALPIA INPUT FUNC  FC FN W 123456789
: SMISSION SUPPORT " 6 oA 002555550
3 00 " 6 o8
: 00 “ s 6C
00 " s €0
3 COM/IDENTIF/NAVIGAT ION " oA Y] € AAAAAAAAA
02 " 6A GAB
03 " 6A SAC
- 04sCOMMUNICATION ™ SAA SAAA  GA 025555510
0% " GAA GAAB
06 " GAA GAAC
- " SAA €90
" 6AA EBR
. " GAA €8S
" GAA €07
09 RAU RCV-TANS RT=793/ASQ@  M6319s%e GAAAB A
. 16 UHF COMM ANTENNAS MOS12N  GAAAY A
20 Fwu COCKPIT HCADTET M6NB16  GAAAN A
21 AFT COCKPIT HEADSET M6UB16  GAAAP A
~ 07¢AJR TO AIR INFORMATION EXCHM GAAA GAAD  GAA 011131300
11 AMP HEL ASSY AM=30624/ARA=50M6316ses GAAAD A
. 12 ADF ANTENNA AS=909/ARA=48 M63lsese GAAAE A
- 13 UNF COMM FILTER M6712D0  GAAAF A
o 15 COMM COAX RELAY M63181C0 SAAAH A
- o 17 FREG CHANL INU ID=1J110ASQ M631sess GAAAK A
¢ 18 ATTITUDE REF nOMM COMPUTER M73110  GAAAL A
' 19 ROR RCVR=TANSM OR=18A/ALQOINGSessss GAAAM A
. 22 Fwy INTERCOMM AMPLIFIER  MOMSIN  GAAAQ A
23 AFT INTERCOMM AMPLIFIER  M64SIN  GAAAR A
24 TAKL COMMAND RELAY PANEL M6T12H  GAAAS A
- SAIR-TO=GROUND INFRMIN EXCH M 6AAB GAAD  GAA 0233AAAAC
26 INTEHCOMM STATION LS-459 M67T12E  SAABA A
& 29 UWF=ICS SWITCH MouBls  GAABB A
30 1CS FOOT SWITCH M6UB1s  GAABC A
31 HEADSET=MICROPHONE ADAPTERSM6481®  GAABD A
. 32 EXTERNAL RECPTACLE M64B1e  GAABE A
33 INTERCOMM STATION LS-460 M6712F  GAABF A
34 UHF COMM COAX RELAY M63181C0 6AABG A
35 AMP HEL ASSY AM=362u/ARA=SOM63188ss GAAAD A
36 TAKE COMMAND RELAY PANEL  M6TI2H  GAABY A
39 Fwh HEADSET M64816  GAAAN 5
40 AFT HEADSET M64816  GAAAP Y
81 RAD RCV-TRNS RT=793/ASG  M6319ese GAAAB A
42 RADLO RCV R=1286/ARR=69  M63I34100 GAAAC A
43 UNP COMM ANTENNAS M6312N  6AAAJ A
SAJRCREW INFO EXCHANGE M 6AAC GAAD  GAA 000000000
46 AUDIO AMPLIFIER M64B1s  GAABA A
47 CONTROL UNIT M64Ble  GRABC )
48 HEAD SET MICROPHONE ADAPERSM6US1s  GAABD A
S1 FwD HEADSET M64816  GAAAN A
©2 AFT HEADSET N64BL6  GAAAP A
*MODL SELECT M 6AAD L GAAA FAAAAAAAAA
M GAAD KBA  GAAB FAAAAAAAAA
" GAAD KBB  GAAC FAAAAAAAAA
6AAD SAA SAAAAAAAAA
56 INTERCOMM STATION LS-459 M6712E  GAABA A
$7 UHF=1CS SWITCH M6481e  GAABA A
58 1CS FOOTSWITCH Me4Bls  GAABC A
89 COMM ANTENNA SELECTOR SWTCHMGE31eese GAAAG A
60 RADIO SET CONTROL M6334148 GAAAA A
61 CNL~HAV COMP SWITCH M671200 GAADC A
62 UATA LINK CONTROL PANEL  Méeesses GAADD A
63 INTLNCOMM STATION LS-400  M6Y12F  GAABF A
64 IDENTIFICATION " 6AB GABA  GA 000000000
65 " 6A8 6ABB
©HONORMAL MODE N GABA GABAA GAB 000000000
679SIGNAL RECEPTION + DECODINGM GABAA GABAB  GABA 000000000
68 CODER=RCVR=TRANSM] TTER M65210  GABAAA A
69 IFF ANTLNNA M652¢%  GABAAB A
700SIGNAL TRANSMISSION ¢ CODNGM GABAR GABC  GABAA 000000000
71 CODER-HCVR=TRANSMITTER M65210  GABABA A
72 IFF ANTENNA M652¢e  GABABS A
MODE SELECT " ¢aBC L GABBR FAAARAAAZA
74 " 8ABC KAC  GABAB FAAAAAAAAA
75 M 6ABC KBA  GAB SAAAAAAAAA
76 TRANSPONDER CONTROL SET  M65290  GABCA A
TTOEMERGFNCY MODE " 6ABB GABBA GAB 000000000
SIGNAL RECEPTION + DECODINGM 6ABBA GABBD GABB ARAAAAAAA
79 .JUER-RECVR=TRANSMITTER  M65210  GABARA A
AN IFF ANTENNA M652¢¢  GABAAB A
AL EMEHOENCY IFF RELAY M652¢%  GABBAB A
H2 LMEKGENCY SWITCHES M652¢%  GABBAC A
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oINFORMATION DISPLAY "
bod "
”n "
oSTANG ORNTN ¢ STAD CONTROL

% n
SDATA CM(CY/’ROC(SSI(!CNﬂ.
"

98 DATA LINK SYSTEM
99 AIR DATA COMPUTER SE et
AL TACAN NAVIGATIONAL 5(7 n71008
A2 ATITUDL REF 0O0N9 COMPTR SETNTIILO
A3 NAVIGATIONAL COMPUTER SET W73098
A8 FLIGHT CONTROL SROUP o
AS FLIGHT DIRECTOR GROUP e
AG NISSILE CONTROL SYSTEM N78800
A7 ELECTRONIC ALTINETER SEY  NYReee
A8 ELINT SVYSTEM Nreote
A9 INTERROSATOR SET a0
83 VERTICAL FLIGNT REF SEY oot
B2 COMMUNICATION SYSTEM nisese
83 VARIABLE INLEY QUCTRAMP SYSM133L0
8% BYPASS BELLMOUTH SYSTEM AL
SOEARING/DIS/HEANING CONITe. W

o]
OWEAPON HOLOING ¢ RELS MECHSM

MISSILE LAUNCHERS N75100
WEAPON ADAPTERS NTS200
BOMB RACKS ¢ HOISTS nT3300
ARNAMENT PODS n7S400
MISSILE PYLONS nrs700
MK & SON POD SYSTEM NT75800
“om SELECTION :

c?
TACAN ANTEMNA SELECT S'"C"‘N“‘
MODE SELECTOR CONTROL NT7eese
CN1=NAV CONP SWITCH

Hgoeoete

’
4
{
y
)

SAC
NeT12e%e GAADCC

RADIO SET CONTROL NO3IJN10e SAAA
TACAN NAV SET CONTROL N7480s  GACACC
BOM) MODE SWITCH NT71600e QACADF
CONPUTER CONTROL N7300e  QGACADS
NAV SET CONTROL N730es  GACADH
COMPASS SYSTEN CONTROLLER W73ese  QACADY
ATTITUDE INDICATOR N3111C  GACADK
AUTOMATIC FLT CNTL SYS PANLMIIs®s  GACADL
AUX ARNAMENY CNTL PANEL N7Neee  QACADN
M"M WEAPONS CNTL PANELNTGe®e  SACADN
80N CONTROL PANEL NTSete  QGACADP
MISSILE CONTROL PANEL N7Sees  GACADS
COMPASS SYSTEM CONTROL PANLNT3Iees  GACADR
COM=NAYV GROUP CONTROL PANELMT3ese  QACADS
NAV CORPUTER PANEL N7¥ees  QACADY
CONTROL STICK ASSY Nialio  CCHe
SELECT POWER RES ANO DIST M GACAE
o " SACAE
F2 L SACAL
3 L) GACAE
Fa " SACAL
FS L GACAL
Fé L] GACAE
F? L) GACAE
F8 " GACAL
Fe " GACAE
(3 o) SACAR
62 MULTIPLE WEAPONS RELAY PANLNTA®SA  GACARA
€3 NO 2 MISC RELAY PANEL MEL12  SACAED
F& LEFT UTILITY PANEL N708ee  QACAEC
A-80

OACAC
GACAC

SACAE

SACA

SACAC

GACAD
SACAC

P

002388200
ARAAAAAAA
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ARAAAAAAA
000000000
000000000

t 2 2 B 2 2 J
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65 RIGNT UTILITY ¢ CIR BAR PNLMT7slee
66 NO L CIRCULT sHEAKER PANEL Ma2131
67 NO 2 CIRCUIT UNEAKER PANEL Ma2152
68 AUX NO ¢ MISSILE FIR RL PNLNT9D6

SuEAPUNS DELIVERY "
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34
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4“0
1
42
43
(1)

46
47
4“8
49
30
51

53
kL)

56

TITLE
INFORMATION DISPLAY

ENGINE INSTRUMENTATION

ENGINE RPM INDICATION
ENGINE RPM INLICATION
TACHOMETER INOICATOR
TACHOMETER INDICATOR
RPM STONAL GENERATION
TACHOMETER GENERATOR
RPM SIGNAL GENLRATION
TACHOMETER GENERATOY

INFCRMATION DISPLAY

wue

R
R
RS1811
RS1411

R
anie2
R
n31412

EXHAUST GAS TEMP INDICATIONR
EXHAUST GAS TEmpP INOXCAYION:

TEMP INDICATOR
TeMP INDICATOR
TEMP SENSING

THERMOCOUPLE
TEMP SENSING

THERMOCOUPLE
FIRE/OVERHEAT INDICATION
L FIRE WARNING LIGHT

L OVERHEAT WARNING LIGHY
FIRE/OVERHEAT INDICATION
2 FIRE WARNING LIGHT

R OVERHEAT WARNING LIGHY
DETECTOR CONTROL

CONTROL UNIT LH FIRE
CONTROL UNIT RM FIRE
CONTROL UNIT LH OVERHEAT
CONTROL UNIT RH OVERHEAY
FIRE/OVERNEAT SENSING

L FIRE DETECTOR HARNESS
R FIRE DEYECTOR MARNESS

R
RS1423
RS1423
R

R
RS1424
R

R
R51424
R

Re9l12
Re9122

R
Re91l2
Ru9122
R

R
R
Re9111
Ru9111
Ra9121
R§9121
R
Ra9118
Ra9118

L OVERHEAY OETECTOR HARNESSR4912)
R OVERHEAT DETECTOR WARNESSR4912)

FIRE/OVERHEAT TESTING

TEST SWITCH

FUEL QUANTITY INDICATION
FUEL GUANTITY INDICATOR
DENSITY COMPENSATION

REFERENCE CONOENSOR
GQUANTITY SIMULATION

FUEL QUANTITY SIMULATOR
FUSELAGE TANKS QUANT SENSE
TANK NO 7 FUEL PROBE

TANK NO 6 FUEL PROBE

TANK NO 6 FUEL PROBE

TANK NO & FUEL PROBE

TANK NO 3 FUEL PROLE

TANK NO 2 FUEL PROBE

TANK NO 1 UPPER FUEL PROBE
TANK NO 1 REF CONDENSOR
WING TANKS SENSING

R 0/t FUEL PROBE

R INT FUEL PROBE

R i/8 FUEL PROBE

L 0/8 FUEL PROBE

L INY FUEL PROHBE

L 1/u FUEL PROBE

FEED Tahm CHECK SWITCH

R
R
R49113
R
RS 1844
R

R
RS18¢
R
R

R

R51843
R

R31842
RS1842
RS1842
RS1842
RS1842
RO1842
RE1842
RS184s
R

RO1842
RSL842
RS1842
RS1842
R81842
R51841

SFEED TANK QUANTITY INDICATER
R

RS184e

TANK N) 1 QUANTITY SENSING R

TANK %0 1 UPPER PROBL

RS1842

ALDPHA
H
H
H
H
H
HA
HA
HA

HA
RHAAA
LHAAA
RHARAA
LHAAAA
RHAAB
RHAABA
LHAAB
LHAABA
RHABA
LHABA
RHABA
LHABA
RHABAA
LHABAA
RHABS
RHABS
RHABBA
LHABY
LHABS
LHABBA
LHACA
LHACAA
LHACAS
RHACA
RHACAA
RHACAB

HACB

HACH

HACB
LHACBA
RHACBA
LHACEA
RHACBS

HACC
LHACCA
RHACCA
LHACCH
RHACCH

HACD

HACD

HACDA

HADA

HADAA

HADB

HADB

HADBA

HADC

HADC

HADC

NAGCA

HADD

HADDA

HADDB

HADDC

HADLE
HADOF
HADDG
HADBA
HAOE

HADEA
HADEH
HADEC
HADED
HADEE
HADEF
HADF

HADF

HADFA
HADG

HADDG

INPUT
HA
3ed
HOAA
HOAC
HOAF
HAAA
HABA
HACA
HADA

RHAAB

LHAAB

RUAK
LBAK
RHABD
LHABS

KAC
KAC

HACB

HACB

HACD
HACC

HACH

KBA
HADB

HADC
HADG

HADD
HADE
HADF

KAC

KAC

KBA
HADC

nep

FUNC

L

HA
HA

RHAAA
LHAAA

HA
HA

RHABA
RBARC

LHABA

LBABC
HA
HA

HACA
HACC

HACH

HACB

HA
HADA

HADB
HADG

HADC

HADC

HADC

HADB

CD Al SENSITIVITY
FC FN W 123456789

AAAAAAAAA

AAAAAAAAA

0A2222210
0A2222210
AAAAAAAAA
AAAAAAAAA

0AS559500
0AS35%300

» > P>

AAAAAAAAA
0A3S35500

ARAAAAAAA
0AS553500

AAAAAAAAA
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AAAAAAAAA
AAAARAAAA
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AGUBLG44Y
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A002589A0
AAAAAAAAA

2
AAARAAAAA
FAAAAAAAAA

»

AAAAAAAAA

AAAAAAAAA

ROV RN e e b

AAAAAAAAA

ARAAAAAAA




TR

L pad el X et L AT

24

RERTF PO VAT

29527

§7 TANK NO 1 REF CONDENSOR
PRIMARY LOX QUANTITY IND

60 LOX QUANTITY INODICATOR
REPEATER LOX QUANTITY IND

63 LOX QUANTITY INDICATOR
PRIMARY AMPLIFICATION

65

66 QUANTITY AMPLIFIER
REPEATER AMPLIFICATION

68

69 QUANTITY AMPLIFIER
LOX QUANTITY SENSING

71 QUANTITY PRORE
LOX LOW WARNING

72

73 LOX LOw WARNING LIGHT

7% MASTER CAUTION TEST RELAY

75 MASTER CAUTION TEST SWITCH
LOX QUANTITY SYSTEM TEST
SYSTEM TEST SWITCH
FLIGHT INSTRUMENTATION

sSTATISTICAL ACCEL DISPLAY
CONTROL

03

04 TRANSDUCER

05 POWER RELAY

06 RMLG SCISSOR SWITCH

07 NLG LIMIT SWITCH

08*ATTITUDE DISPLAY

09 AOA INDICATOR

RS184s  HADBA

R HOAA
R HOAA
R HOAA
RS1851  HDAAA
R HOAC
R HOAC
R51851  HOACA
R HOAD
R HOAD

R
R4T21F  HOADA
R

R
R4721E  HODABA

R&7117  HOAEA
R

R47213  HDAFA
R4711s  HOAFB
R4711s  HOAFC

R5185¢  HDAGA

S51112 HBA
S

S

HBB8
HBB

SS51142  HBBA
S5114s  HBBB
S$13145 ROABABG
S13143  DAABAA

S
5§56861

10 ATTITUDE DIRECTOR INDICATORS73124

11 STANDUBY ATTITUDE INDICATOR
12 RENUTE ATTITUDE INDICATOR
CONTROL
14
15
16 GYRO CUT=OUT SwITCH
17 EMER POWER RELAY
sAIRSPEED DISPLAY

20 TRUE AIRSPEED INDICATOR

21 TRUE AIRSPEED INDICATOR

22 A/S AND MACH NO. INDICATOR

23 A/S AND MACH NO. INDICATOR
NAV AIDS DISPLAY

25 STANDBSY COMPASS

26 CLOCK

27 CLOCK

28 BOHI

29 HORIZ SITUATION INUDICATOR

SS111F
S§5111¢C
S
S
S
S5111#
S5111»
S

S

$51114
S51114
S$51113
S51113

S

§51212
§51211
S§51211
S511%x
S511%x

30*BARUMETRIC ALTITUDE DISPLAYS

31 ALTIMETER
32 ALTIMETER

§51111
SS1111

33 VERTICAL VELOCITY INDICATORSS51115

34sRADAR ALTITUDE DISPLAY

36 HEIGHT INDICATOR
*LOW ALTITUOE WARNING

LioHT
CONTROL
39 5 AMP CKT BREAKER
40 5 AMP CKT BREAKER
P1TOT PRESSURE
42 PITOT/STATIC TugC

S

S
§72362
S

S
572362
S

Su215+
Su215

S
551136

HBC
HBCA
HBCB
HBCC
AHBCD
HBD
HBD
HBD
HBOA
HB0B
HBE
HBE
FHBEA
AMBEB
FHBEC
AHBED
HBK
HBKA
HBKB
FHBKC
AHBKD
FHBKE
HBF
FHBFA
AHBFB
HBFC
HBG
HB6
HBGA
HBJ
HBJ
*  HBJA
HBH
HBHA
HBHE
HBL
HBLA

A-81/88

HOAD

HDAB
HOAD

HOAE
HOAG
KAA

HDAA
KAA

HDAA
KAE

HBA
HBC
HRE
HBK
HBF
HBG
HBJ
HBB
KBE
KBB

HAD

KAH
KAC
KBE

CF
HBL

GAC

CF

HBH
KB8

KeB
HUG

HDAB
HOAF

HOAA
HOAC

HOAC

HOAD

HOAD

HBA

HB8

HBC

HB

HB

HB

HB
HBJ
HB
HBG

HBE
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ASET o o

STRUCTURAL CONTAINMENT
TITLE wuc ALPRA INPUT
STRUCTURAL CONTAINMENT J JAA
J JBA
J JCA
J JAH
01 FUSELASE SROULP v JAA JAB
AFT FUSELASE v JAS JAC
03 v JAB JAD
[ L] v JAB JAE
TAIL CONE ASSEMBLY v JAC
ACCESS DOORS v JAD
CENTER FUSELASE v JAE JAF
o8 v JAE JAG
(1 v JAE JAH
ENGINE INTAKE DUCTS v JAF
ACCESS DOORS v JAS
FORWARD FUSELAGE v JAH JAJ
12 v JAM JAK
12 v JAH JAL
v JAH JAHA
WINDSHIELD ASSEMBLY v JAJ
18 CANOPY V1118400 JAVA
15 SIDE PANELS V11118410RJAVE
16 SIDE PANELS V1111420LUAUC
ACCESS DOORS v JAK
18 GROUP ONE V11120 JAKA
GROUP Two V11130  JAKS
RADOME v JAL
SCANOPLES CLOSED v JAHA JAHAA
v JAHA JAHAS
AFT CANOPY CLOSED v JAHAA JAKC
56 v JAHAA JAHS
5SS LATCH VI23A2  JAKAAA
56 RELEASE VI23A3  JaHAAB
ST CABLE MECHANISM V123Ak  JAHAAC
38 BELLCRANK VI23AS  JAHAAD
59 BUNGEE/SPRING VI23A6  JAHAAE
60 LINK/ARM VI23AT7  JAHAAF
FuD CANOPY CLOSED v JAHAB JAHC
62 v JAHAB JAHB
63 LATCH VI23A2  JAHABA
64 RELEASE VI23A3  UAAABB
65 CABLE MECHANISM V123A8  JAHABC
66 BELLCRANK VI23AS  JAHABD
67 BUNGEE/SPRING V12306  JAHABE
68 LINK/ARM VI23AT  JAHABF
Ml PRESS AIR REG AND DIST V JAHC KGA
v JAHC
JAHC
71 RESTRICTOR VALVE V12311 JAHCA
72 SELECTOR VALVE V12312 JAKCB
73 RELILF vALVE V12313  JAMCS
T4 MANIFOLD V12314 JAHCO
7S RETRACT CYLINDER VIZNS  JAKCE
76 PANtL RELEASE CYLINDER V12316  JAHCF
77 STICK RELEASE CYLINDER V12317  JAKCS
78 PRESSURE OPERATING VALVE V12318  JAMCH
79 SHUTTLE VALVE VI231A  JAHCY
80 DOUBLE CHECK VALVE VI231C  JAHCK
81 REGULATOR VI231D  JAHCL
CANOPY ACTUATION v JAHB L
v JAHY KAE
JAHB
WING GROUP v JBA J88
WING TIP v Jes J8C
OUTER WING v Jec J8D
04 w Jac JBE
ACCESS PANELS/DOORS v J8o
CENTER WING v JBE JBF
ACCESS PANELS/DOORS v JBF
01«TAIL GROUP X JCA Jce
STABILATOR X JcB
VERTICAL FIN X Jec JCo
RUDDER X Jeo
A-%4

DEP  CD AL SENSITIVITY
FUNC FC FN W 123456789
ARARAAAAL

J AAAAAAAAA
JAR ARAAAAAAA
JAS AAAAAAAAA
JAB 011111110
JAS AAAAAAAAA
JAE AAAAAAAAA
JAE 011111110
JAE AAAAAAAAA
J
JAH N AAAAAAAAA

A

A
JAH 011111110

A

A
JAH 022222220
JAH 039999930
EA AAAAAAAAA
JAHA AAAAAAAAA

A

A

A

A

A

A
JAHA AAARAAAAA

A

A

A

A

A

A
JAHAA FAAAAAAAAA
JAHAB FAAAAAAAAA
JAHA SAAAAAAAAR

A

A

A

A

A

A

A

A

A

A

A
JAHAA FAAAAAAAAA
JAHAD FAAAAAAAAA
JAHA SAAAAAAAAA
J AARAAAAAAA
JBA 055553550
JBA
J8c 011111110
JBA AAAAAAAAA
JBE 011111310
J AAAAAAAAA
JCA AAAAAAAAA
JCA AARAAAAAA
Jece AAAAAAAAA
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1
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4
R
] ' UTILITIES
. DEP D AL SENSITIVITY
: Ty wuc ALPIA INPUT FUNC FC FN W 123486788
UTILLITIES [ XA AMAARAAAA
; AC POWER CONTROL ] KAM RKAG  KAA FAAAAAAAAA
Y KAM LKA KAL FAMAAAAAAA
: ] KAN XA FAMAAAAAAA
Y KAM KAK FAMAAAAAAA
Y KAM XAJ FAAAAAAAAA
1 \{ KAM AP FAAMAAAAAA
: ¥ KAM KoK EAAAAAAAAA
‘; Y KAN KHs FAAAAAAAAA
] ¥ KAM KAN FAAAAAAAAA
d Y KAM XHO ARAAAAAAA
A Y KA RKAN ARAAAAAAA
3 Y KAM LKAN AAAAAAAAA
. AC PUNER CONTHOL KAM AACE KHC 5000800008
KAM ABAG KHC  S008088888
: KAM ARBC HC  Sesssseess
KAM (] KHC 5088888888
KAM Cy KHC  S888088820
o KAM cc HC S8aasBsess
;‘\; KAM CA KHC 50888848808
pid KAM DAE KHC  S08A848048
o, KAM EA KHC S888800880
: KAM 1) KHC 9008888088
3 KAM (13 KHC  S080080088
A KAM FAG KHC 5088880888
KAM FAM KHC 50888888088
KAM Fece KMC S868888848
KAM GAA KHC 5808880888
; KAM GAB KHC  S008808088
KAM GAC KHC  SOo8B88084
; KAM HA KHC  S000888080
KAM Hi KHC 5388828888
. 06 AC PUWER CONTROL uox YH2128  KAMA A
07 GENERATOR CONTROL PANEL Ye2127  KAMY A
RIGHMT MAIN 115 VAC DISTRIB Y KAA KAM  HBM AAAAAAAAA
- KAA K AAAAAAAAA
Y KAA HOAD FAAAAAAAAA
. Y KAA HOAB AAAAAAAAA
Y KAA GACAE AAAAAAAAA
Y KAA €BH AAAAAAAAA
> Y KAA €8ro AAAAAAAAA
Y KAA EAAD EAAAAAAAAA
Y KAA EANB FAAAAAAAAA
- Y KAA EAAC FAAAAAAAAA
KAA €A SAAAAAAAAA
. Y KAA ouBA ARAAAAAAA
Y KAA Bap AMAAAAAAA
Y KAA soC ARAAAAAAA
. Y KAA cex AAAAAAAAA
Y KAL LCCF AAAAAAAAA
KAA RCCF AARAAAAAA .
- Y KAA nons FAAAAAAAAA
\ KAA cc SAAAAAAAAA
AC BuUS Y2124 KAAA A
. HIGHT MAIN 2BVAC DISTRIG Y KA KAL  FBM AAAAAAAAA
KAS X ARAAAAAAA
. Y KAY EEE AAAAAAAAA
\ KAB OACAE AAASAAAAA
¥ KAS cex ARAAAAAAA
. AC BUS Y4212H  KABA A
ESSENTIAL 115VAC DISYRIG ¥ KAC KAM  RBAEC FAAAAAAAAA
ESSENTIAL 115VAC DISTRIB Y KAC KAM  LOAEC FAAAAAAAAA
KAC 8 SOOAAAAAQO
KAC K AAAAAAAAA
Y KAC KHA  GACAE ARAAAAAAA
Y KAC HABA AAARAAARA
Y KAC oABC AAARAAAAA
Y KAC ({13 AMAAAAARA
Y KAC HADD FAAAAAAAAA
Y KAC HADE FAAAAAAAAA
KAC HADC SAAAAAAAAA
Y KAC HaD ARAAAAAAA
Y KAC 008 AMAAAAAAA
- Y KAC HACH AAAAAAAAA
AC BUS YH212H KACA A
ESSENTIAL 28VAC OlsTrIu Y KAD KAK 14 ANAAAAAAA
- KAD K AAAAAAAAA
Y KAD KA OACAE AAAAAAAAA
. ] KAD (113 ARAAAAAAA
¥ KAD KCC AAAAAAAAA
Y KAD X0OC AAAAAAAAA

H A-99




B L At

v ®AD READE AAAAARAAR
: ] XAD LBADE AAMAARAAA
4 ¥ %AD Kok AAAAAAAAA
. Y XAD recCe AARAARAAA
v KAD Lece AAAAAAAAA
¥ KAD oM AAAAAAAAA
¥ XAD Leey ARAAAAAAA
Y ®AD RCCY AAAAARAAA
AC BUS YaRIaN  KAODA A
3 CSSENTIAL 20V0C DISTRI® ¥ XBA xer  comv AAAAAAAAA
3 nBA K AAAAAAAAA
{ v KBA RBADS FAAAAAAAAA
v KBA LBADS FAAAAAAAAA
. Y KA KBS  ROABA AAAAAAAAA
¢ Y XBA K86  LBABA AAAAAAAAA
3 ] KBA tCH AARAAAAAA
! v x8A CAS AAMAAAAAA
3 Y KeA KAR AAAAAAAAA
3 \ KBA HACD ARARAAAAA
Y K8A HADF AAAAAAAAA
\ XOA SACAE ARAAAAAAA
¥ KOA oARC AAAAAAAAA
v KA SAAD AAAAAAAAR
Y K8A ({1 AAAAAAAKA
Y K8A LBBA FAAAAAAAAA
Y KBA REBA FAARAAAAAR
] KBA 8AN AAAAAAAAA
| KBA oar AAMAAAAAA
Y KA aaP AAAAAAAAA
0C BUS Y2138  KBAA A
RIGHT MAIN 28VDC DISTRIB Y X NOF BN AAARAAAAA
] xas KR  BAC FAAAMAAAAAA
¥ xon terc AAARAAAAA
¥ xea £aro ARAAAAAAA
Y xes €8Ac AAAAAAAAA
v ¥es tara AAAAAAAAA
Y x8s EAAC AARAAAAAR
] xes YT FAAAMAAAAAA
\ xas CAAF FAAAAAAAAA
¥ xAN CAAK FAAMAAAAAA
] x98 €AAD AAAAAAAAA
] xaa EAAY FAAAAAAAAA
v xas DAE AAAAAAAAA
\ Ky FAE AAAAAAAAA
A x88 OAAD ANAARAAAA
\ x0s SACAE AAMAAAAAA
\] xee HAO AAAAAAAAA
Y xaa H8o AAAAAAAAA
¥ xee HoJ FAAMAAAAAA
\] xas COF AAAAAAAAA
¥ xes ABAS Ymm
] xes ROEF AMAAAAAA
¥ XAa LOgF AAAAAAAAA
v Kag coap AAARAAAAA
0C uus V22138  KBBA A
ARMANENT 289DC DISTRIBUTIONY KAC KAE  OATAC AAAAAAAAA
xac K ARAAAAAAA
] Kas xba
0¢ Bus Ya2138  KACA A
RAUAK R8VOC DISTRIUTION Y X0 KAE  OACAE AMAAAAAAA
XaD 1 ASRAAAAAA
] X80 K6 Xeo AARAAAAAA
0¢ wus Y2138 KADA A
LEFT MAIN 20VDC NISTRIG Y (11 KEG  KBo AMAAAAAAA
xet ) AAARAAKAA
] 1113 KAF  HAD AAAAAAAAA
¥ KHE "y AAAAAAAAA
] KNE QACAE AMAAAAAAA
Y e FaH ARAARAAAA
g ] KRC ree AMAAAAAAA
& ¥ K& nBe AAAAAAAAA
‘52 Y KAE uoean FAMAAAAAAA
o \ Kng HoNB FAMARAARAR
Y KHE 58A FARAAAAAAA
Y X8€ x68 AAAAAAAAA
Y KHE X0 EAMAKAAARA
Y KRE AACE AAAAASAAA
v KAE ABUC AAARAAAAA
Y KAE BOAR AMARAAALA
y KUE CaL SARKAAAAA
Ue Lus YAZI3H  KBEA A
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LEFT MAIN 28vAC DISTRIB

AC HUS
LEFT MAIN L8VAC DISTKIB

AC BUS
WARNING 14/28VAC DISTRIB

AC BUS
LIGHT OIMING CONTROL

LIGhT CONTROL PANEL
LEFT AMIN 11SVAC DISTRIB

AC BUS
AC POWER CONVERSION
AC POWER CONVERSION

TRANSFORMER RECTIVIER
AC POWER CONVERSION

TRANSFORMER RECTIFIER
AC POWER REDUCTION

2BVAC AUTO TRANSFORMER
POWER REDUCTION

AC POWER REDUCTION

28VAC AUTO TRANSFORMER
B8US TIE OPEN INDICATION

Y
Ya212H
Y

82124

d KgAK

4212h

44112

- o Ak o o o o K € - -k g € - o o ok ok kg L € K

4212H

42131

#2131

o =€ K < - o~ o o o g -

Y42120

42120

< <=

KAH
KAH

KAHA
KBF
KBF
K8F
KBF
KBF
KBF
KBFA
KBG
KB6
KBS§
KBG
KBé
K86
KBGA
KAK
KAK
KAK
KAK
KAKA
KAL
KAL
KAJ
KAJ
KAJ
KAJ
KAJA
KAP
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KAM
KHA

KAM
KHA

KAM
KHA

KAM

KAM
KHA

KAM

GACAE

ABAF
RBARC
LBARC

KM
KBA

K8C
K8eo
KBE

KBA
Kes
KBC
KRD

KM

KAD
KAF
KAG
KN

KAB
K

KAD
KAF
KAG
KN
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95
96
97

9
Al

Ad
Ay
AS
A6
A?
A8
A9
80
a1
82

84
8%
. 86
87
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SUS TIE OPEN LIGHT 702!80 KAPA
R GENERATOR OUT WARNING RKAN
R GENERATOR WARNING LIGHY Vlllll RXANA
L GENERATOR OUT WARNING LKAN
L GENERATOR WARNING LIGHT VQII“ LKANA
R GENERATOR FAULT DETECTIONY RKAQ
L GENERATOR FAULT DETECTIONY LKAQ
R GENERATOR MODE SELECY Y RKAS
M RKAS
PILOT GENERATOR CONT PANEL Y42122 KASA
L GENERATOR MODE SELECT ; LKA:

LKA
PILOT GENERATOR CONT PANEL VQ&I!& KASA
R GEN POWER REGUALTION RKAY
R VOLTAGE REG SUPERV PANEL leltﬂ RKATA
R STATIC EXCITER REGULATOR Y42125 RKATS
L GEN POWER REGULATION Y LKAY
L VOLTAGE REG SUPERV PANEL Y4212+ LKATA
L STATIC EXCITER REGULATOR Ya212e¢ LKATS
R AC POWER GENERATION Y RKAV
M RKAU
RH GENERATOR Y82121 RKAUA
RH CONSTANT SPEED DRIVE Y82210 RKAUB
L AC POWER GENERATION Y LKAU
LH GENERATOR Y82121 LKAUA
Y LKAU
LH CONSTANY SPEED DRIVE Y42210 LKAUS
sEMERG AC POWER OISTRIBUTIONY KHA
Y KHA

Y KHA

\ KHA

Y KHA

AIRSPEED GOVERNOR CONTROL Y KHE
AIRSPEED SWITCH Y2143  KHBA
EMERGENCY POWER CONTROL Y KHC
EMERGENCY POWER CONTROL KHC
KHC |

KHC

KHC

KHC

KHC

KHC

KHC

KHC

KHC

KHC

KHC

KHC

KHC

KHC

KHC

KHC

KHC

KHC

Y KHC
GENERATOR LOAD/FREG CONTROLY42144  KHCA
ESSENTIAL LINE CONTROL Y42145  KHCB
EMERGENCY MODE SWITCHING Y KHO
EMERGENCY 6EN CONTACTOR Y2146  KHOA
EMERG POWER REGULATION Y KHE
EMERG CONTROL REGULATOR Y42142  KHEA
EMERG AC POWER GENERATION ; K::

X

EMERGENCY GENERATOR Y2141  KHFA
RAM AIR TURBINE Y4532700 KHFB
PNEUMATIC SEQUENCE VALVE  Y4%321  KHFC
RAT DOOR CYLINDER LH Y45322 KHFD
RAY DOOR CYLINDER RH Y48322 KHFE
RAT ACTUATOR CYLINDER Y48323  KHFF
RAT ACTUATOR YuS325  KHFG
POWER UNIT STRUT Y4332730 KHFH
SWIVEL ASSEMBLY Y4S532C  KHFJ
EMERGENCY MODE SELECT Y KHG
MANUAL OPERATING VALVE Y45311  KHEA
RELEASE HADLE Y48312  KHGB
RELEASE MECHANISM Y5313  KHGC
EXTENSION MECHANISM YaS320 KHGD
sPOWER CONTROL 1 DISTRIBUTE 2 KCA
Z KCA

2 KCA
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LKAV

RBAK
8CE
LBAK
BCE
L ]

KHC
KHE

KHO

KAM
HHF

KHG
K6A

[{4.]

KAM
KAN
RKAQ

LKA
RKAS
LKAS

RKAT

LKAT

KHC
KHC
KHE

KHF

KCD
CaB
Leee

EEXXEEXERXRRXRRX XX XXX XXX
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P4 KCA LCCe F5358838sS
KCA Lceca SAAAAAAAAA
~ 08 MANIFOLD I8811A  KCAA A
08 FILTER, STABILATOR 28813C  KCAB 3
o 06 FILTER,SPOILER ¢ ATLERON LHZOS13C  KCAC 3
07 MANIFOLD CHECRA VALVE 24511 KCAD A
08 STABILATOR CHECK VALVE 20511 KCAE A
. SYSTEM PRESSURIZATION 2 Kco KCO  KCA AAAAAAAAA
2 Xcs BAK KeC AAAAAAAAA
2 xce KFA AARAAAAAA
- 2 xCo KCD AAAAAAAAA
12 HYDRALIC PUMP 285112  KCBA A
13 ACCUMULATOR 288115  KCBB A
) 18 ACCUMULATOR GAGE 288118 KCBC L)
15 SYSTEM RELIEF VALVE 288316  KCBO A
. 16 SURGE SUPPRESSON 28511  KCBE 2
FLUID SuPPLY 2 {0 KC8 xcs AAAAAAAAA
18 Z KCD KCA
- 19 RESLRVOIR 285113  KCDA A
20 BLEED VALVE Zu51ls  KCOB A
21 HYD/FUEL RADIATOR 208118  KCOC A
. 22 FILTER 20811C  KCDD 3
23 RESLRVOIR CHECK VALVE 28511¢  KCOE A
. 2% PUMP CASE DRAIN CHECK VALVE28S1ie  KCOF A
% 25 RADIATOR CHECK VALVE 2u511s  KCDS A
26 LH AILERON CHECK VALVE 28511¢  KCDH A
i. 27 STABILATOR CHECK VALVE 20511%  KCOJ A
PC 1 PRESSURE INDICATION 2 KCC KCB H 022222220
29 2 Kee KAD
- HYORAULIC FUSE 25181%  KCCA A
PRESSURE TRANSMITTER 251812 KCCs A
. PRESSURE INDICATOR 251812  Kxccc A
SNUBBER 25181  KCCD A
S AMP CIRCUIT BREAKER 20215%  KCCE A
.. *POWER CONTROL 11 OISTRIBUTEZ KOA K08 XDD AAAAAAAAA
F3 KOA cap 555555555
F3 KDA RCCC F555555555
. 2 KDA RCCB F555555555
XOA RCCA SAAAAAAAAA
37 MANIFOLD 205126  KDAA A
. 38 FILTERs STABILATOR 245127  XDAB 3
39 FILTERISPOILER + AILERON RG245127 KOAC 3
MANIFOLD CHECK VALVE 24519 KDAD A
STABILATAR CHECK VALVE 245188 KDAE A
SYSTEM PRESSURIZATION 2 KOB K0D KFA AAAAAAAAA
A 2 K08 BAK KDC AAAAAAAAA
s 2 KDB KOA AAARAAAAA
» 2 K08 K00 AAAAAAAAA
3 46 HYDRAULIC PUMP 2u5322  KDBA A
) 47 ACCUMULATOR 245123  KDBB A
48 ACCUMULATOR GAGE 285124  KDBC ()
47 SYSTEM RELIEF VALVL 24512+  KDBD A
: 50 SURGE SUPPRESSOR 24512¢  KDBE 2
FLUIO SUPPLY ? KDO KDB K0B AAAAAAAAA
52 Z K00 KDA
$3 RESERVOIR 245124  XODA A
; 5 54 BLEEL VALVE 24512¢  XDOB A
4 55 HYO/FUEL RADIATOR 245328  KDOC A
4 S6 FILTER 245127 KDDL 3
) . 57 RESERVOIR CHECK VALVE 24512%  KDDE A
3 58 PUMP CASE DRAIN CHECK VALVEZWS12%  KDOF A
: 59 RADIATOR CHECK VALVE 2u512¢  KDDG A
] - 60 RH AILERON CHECK VALVE Zu512¢  RODH A
: 61 STABILATOR CHECK VALVE 24512%  KDOJ A
. PC Il PRESSURE INDICATION 2 KOC xDB H 022222220
63 Z KDC KAD
HYDRAULIC FUSE 25181¢  KDCA A
- PRESSURE. TRANSMITTER 251814  KOCB A
PRESSURE INDICATOR 251813  KDCC A
SNUBBER 25181%  KDCD A
- 5 AMP CIRCUIT BREAKER 25181  KOCE A
1 LOW PRESSURE WARNING b3 KFA [({«] H 011111110
3 69 2 KFA x0B
‘ - 70 2z KFA KEB
n 2 KFA KAE
Y . 72 PC ] PRESSURE SWITCH 245117 KFAA A
5 73 PC 11 PRESSURE SWITCh 245125  KFAB A
74 WARNING LIGHT 24512%  KFAC A
75 5 AMP CIRCUIT HREAKER 2u215¢  KFAD A
*UTILITY HYD DISTRIBUTION 2 KEA KEB KED AAAAAAAAA
z KEA DAC AAAAAAAAA
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25882

9
A3

LH AILERON/SPOILER FILTER
RH AILERON/SPOILER FILTER
RUDDER FILTER

MANIFOLD

MANIFOLO CHECK VALVE
MANIFOLD FILTER

FILTER CHECK VALVE
SYSTEM PRESSURIZATION

LH HYDRAULIC Pump
RH HYDRAULIC Pump
SYSTEM ACCUMULATOR
ACCUMULATOR GAGE
SYSTEM RELIEF VALVE
LH PUMP CHECK VALVE
RH PUMP CHECK VALVE
LH SURGE SUPPRESSOR
RH SURGE SUPPRESSOR
FLUID SUPPLY

RESERVOIR

RESERVOIR BLEED VALVE

LK HYD/FUEL RADIATOR

RH HYD/FUEL RADIATOR
RADIATOR RELIEF VALVE

LH PUMP CASE DRAIN FILTER
RH PUMP CASE DRAIN FILTER
CASE DRAIN CHECK VALVE
MANIFOLD FILTER

MANIFOLD FILTER

MANIFOLD CHECK VALVE
MANIFOLD CHECK VALVE
PRESSURE INDICATION

S AMP CIRCUIT BREAKER
HYDRAULIC FUSE
SNUBBER

PRESSURE TRANSMITTER
PRESSURE GAGE

SPNEUMATICS DISTRIBUTION

GROUND CHARGING AIR VALVE
AIR VALVE FILTER
PRESS CONT/MOIST SEPARATOR

MOISTURE SEPARATOR
CHEMICAL DRIER

PRESSURE SENSING SwITCH
VENT VALVE

DUMP VALVE

NNNNNNNNNNNNNNNNNNNNNN

4
245136
245136
245136
285134
24513
245136
24513+
4
2
4

2

24513C
24513C
245130
245138
245131
28513
24513
Z4513
§Q513O

2

Z4513A
24513
245138
245138
24513
245136
245136
24513
245136
245136
24513«
24513%
Z

2

24215
24513
24533+
251816
251815

L R R 2R R % 3

+45216
+45210

*>

+
+H5211
+45218
+4521«
+4521»
+4521

KEAA

KEAD

KEBA
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KED
BAK

KEA
KEB

KEB
KAF

Kep

KBE
K6C

KED
KEC
KEA
KFA

KEB

KHF
088

JAHC
Co8F
AABG

KGA
KGF
KGD

FAAAAAARAA
AAAAAAAAA
AAAAAAAAA
AAAAAAAAA
AARAAAAAA
ARAAAAAAA
ARAAAAAAA
AAAAAAAAA
AAAAAAAAA

FAAAAAAAAA

FARAAAAAAA

FAAAAAAAAA

FAAAAAAAAA

FAAMAAAAAA

FARAAAAAAA

SAAAAAAAAA
AAAAAAAAA

b X703 XTR Y7

AARAAAAAA
AAAAAAAAA
AMAAAAAAA
AAAAAAAAA

P20

AAAAAAAAA

b 2 A KD N7E7 D & B B B J

0311111110
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AAAAAAAAA
AAAAAAAAA
AAAAAAAAA
011311110
AAAAAAAAA
AAAAAAAAA
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AAAAAAAAA
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E ~
4
17 SAFETY VALVE HS21F  KeoF A
- PRESSURE GENERATION . KeC K60 xes AARAAAAAA
19 . KeC KEA
{ 20 . xec KeE
- 3 HYD DRIVE COMPRESSOK *S25C  KOCA A
22 WYORAULIC MOTOR +S21E KeCH A
. 23 CASE DRAIN CHLCK VALVE *s2es  XeCC A
SYSTEM ACTIVATION . X6D (1. 34 xec ARRAAAAAA
S . XeD xes
. 26 SELLCTOR VALVE *45215  KGOA A
27 FLOw REGULATOR *ad2se KGO8 A
28 DOOK NO 22 SwlicH +852¢s  K6OC A
, - 29 DOOR NO 23 SWITCH *4S2es K600 A
30 S AMP CIRCUIT BREAKER *452e¢  KGOE A
AIR SUPPLY . KeE €ce K6C AAAAAAAAA
-4 32 CHECK VALVE ANU FILTER 85200 KGEA A
33 ABSOLUTE PRESSURE REGULATOR*A5216  KeEB A
. PRCSS'ME INDICATION . XeF x68 H 011111110
3 . XOF KAD
S AMP CIRCUIT BREAKER *uS2ee  KOFA A
. AIR PRESSURE GAGE +51821 Ke¢FB A
PRESSURE INDICATOR +51822  KGFC A
PRESLURE TRANSMITTER +51823  KG6FD A
- 28 VOLT DC DISYRIBUTION KM AACE SAAAAAAAAA
KM ABAG SAAAAAAAAA
XM ABBC SAAAAAAY AA
b XN 8 SAAAAAAAAA
KM cA SAAAAAAAAA
.o KM ce SAAAAAAAAA
KM cc SAAAAAAAAA
l KM BAE SAAAAAAAAA
N KM €A SAAAAAAAAA
KM €8PD SAAAAAAAAA
KM EEE SAAAAAAAAA
- KM FBH SAAAAAAAAA
KM Fce SAAAAAAAAA
. KM GAAD SAAAAAAAAA
KM 6ABC SAAAAAAAAA
XM GACAE SAAAAAAAAA
- KM HADF SAAAAAAAAA
KM HeB SAAAAAAAAA
1 KM HB6 SAAAAAAAAA
- KM HBD SAAAAAAAAA
) AC LOW VOLTAGE DISTRIBUTION KN LBADE SAAAAAAAAA
KN RBADE SAAAAAAAAA
i : KN Lace SAAAAAAAAA
. KN RBCG SAAAAAAAAA
. . KN RBE SAAAAAAAAA
3 KN Lecy SAAAAAAAAA
) KN RCCY SAAAAAAAAA
KN CaH SAAAAAAAAA
KN EEE SAAAAAAAAA
KN GACAE SAAAAAAAAA
. - KN FBH SAAAAAAAAA

s e SR SR NP
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APPENDIX B
COMPUTER PROGRAMS




This appendix presents the computer programs for the construction and
exercising of the Navy F-4J Flight Safety Model. These programs are identified in

the following table and described in detail beginning on the page indicated. !
Title Purpose Page . l
AS100A Produces Dictionary and Dependeiit Function B-3
array from functional/sensitivity deck. 1
AS101A Sorts Dictionary tape. B-9
AS200A Identifies sensitivity values along either sensitivity B-11 ’,
or functional paths. o
AS300A Sorts path/sensitivity tape by WUC, ALPHA, and B-29 i
Provisory Factor. ‘
AS400A Combines path sensitivities for each Provisory B-33 [
Factor/WUC combination. )
AS500A Formatted dump of AS400A in printout and/or B-43
punch card form.
ASG600A Combines sensitivity and failure data for use in B-417
AST00A.
AST00A Computes WUC criticality B-51

]
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PROGRAM:

Inputs:

i

Purpose:

Maethod:

AS100A

AS100-CD (Function deck)

AS100-T1 (Dictionary tape)
AS100~-T2 (Array-tape)
AS100-R1 (Array and dictionary printout)

a. Input the aircraft function deck.

b. Generate AS100-T1 record for each alpha designator with
Work Unit Code and title.

c. Generate AS100-T1 reco=d for each function/dependent
function relationship with appropriate Provisory Factors,
sensitivities, etc.

As the function deck is read, each function/dependent function
relationship generates an array entry. In addition, each WUC
encountered, treated as an input to the next function above it in
the deck, creates an array entry. The array is then sorted and
put out on AS100-T2, At the same time, alpha designators with
their titles are outputted to AS100-T1.

v———

—————— .
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PROGRAM AS100A (Functional Array Generator)

Perform
PICK~UP+
wucs

B4

i End-Run Section

Perform ARRAY-
PRINT. Sort DATA-
ARRAY 1, Perform

TAPE-OUTPUT.

Perform ARRAY-
PRINT. Close files.

Stop run.

NOTE

If WUC is blank and DEP-FUNC is not
blank, ALPHA-DISIG is saved since
next card may be &8 WUC card for this
ALPHA, and WUC cards do not indicate
the ALPHA they refer to.

[

- o -




19358328 WAURC COB A,300A0AS11.0A

UCC COBOL TEST COmPILLR

N
N/
AS100A

P

COMILLD ON = 31 JAN 7¢ AT 1518«i2)

(7]
°
WL E~N~NwCcCO VLT C

ABAEUABRRD IS o DEUWNOWUN

[*d

k

[
-

[ 3
(-4
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COOHUNFERE AN IO CODODODO
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[~
EEFOOLLCLENN~NDOUUEFETLLN-

JUENTIFICATION DIVISION,
PrOSRAN=10 ASJ00A,
AUTHOR, ROBT RITYER
1 MARKS TOPDOWN
CHVIRONMENT DIVISION.
CONF IGURATION SECTION,
SUURCE=COMPUTER. UNIVAC=3108.
OuJECT=CONPUTER. UNEVAC=1108.
11PUT=0UTPUT SECTION.
FILE=CONTROL .
SELECT FSORY ASSIGN TO DRUM 100000 WORDS.
SELECT AS100-T}
ASSION
SELECT AS100-T2
ASSIoN
SELECT AS100-RY
ASSION TO PRINTER.
SELECT AS100-CD
ASSION TO CARO=READER-FIGHTY.
DaTA DIVISION.
FILE SECTION.
Ft) AS100=F1 LABEL RECORD OMITTED DATA RECORD DICT=ENTRY,
N} DICT=ENTRY.
02 DV=ALPHA PICTURE XXXXXX.
02 DY~AULR PICTURE X.
02 DV=wuC PICTURE xXXXXXXX.
02 DY-TITLE PICTURE x(27),
Fi* AS10U=R1 LABEL RECOKD OMITTED DATA FECORD PRINT-LINE.
03 PRINT=LINC PICTURE x(132),
F) Agoo-cn LABEL RECORD OMITYTED NATA HECORDS AKE CARDL CARD2.
01 CARDL.
02 $ILLER PICTURE v {2},
02 FLAG PICTURE X,
02 TITLE PICTURE X(27),
02 C31 PICTURE X.
02 wUC PICTURE X(T).
02 ADLR PICTURE X,
02 ALPHA PICTURE Xib).
02 Ca6 PICTURE X.o
02 CONF1G PICTURE XX,
02 IFLR PICTURE X.
02 INPUTS PICTURE xie),
02 DFLR PICTURE X.
02 DEP=FUNCS PICTURE Xio),
02 C63 PICTURE X.
02 CON-FAC PICTURE XX,
02 ALY=FUNC PICTURF XXXXo
02 WUC~SFNS PICTURE X.
02 CT1 PICTURE X.
02 FLIGHY=PHASE=SENSITIVITY.
03 SENS=PHIH OCCURS 9 TIMES PICTURC X.
S0 FSORT FILF CONTAINS ADOUT 4000 RECORDS OATA e C,RD FSORTS,
0] FSORTL,
02 FS1 PICTURE X(14),
02 FS=KEY PICTURE x(T),
02 FS2 PICTURE X(16),
02 FS3 PIC X.
Fu AS100=T2 LAHBEL RECIRD OMITTED DATA RECORD TivF-REC.
03 TAPE-REC PICTURE X{2000).
WORKING=STORAGE SECTION.
77 DENTRY PICTURE 99999,
77 DA~IND PICTURE 9(5),
77 SAVE=ALPHA PICTURE x(6),
77 SAVE=ADLR PICTURE X(6),
01 ODATA=ARRAY1.
02 DAL OCCURS 4000 TIMES.
03 DALPHA.
0% DALPHAL PICTURE X(6),
O DALPHA2 PICTURE X.
03 DwUC PICTURE XXXXXXX.
03 ONEP=FUNC.
04 DOEP=FUNCL PICTURE X{6).
04 DNEP=FUNC2 PICTURE X,
03 OWUC=SENS PICTURE X,
03 DPH=SENS PICTURL X(9),
03 DK~FAC,
04 Un=FACL PICTURE X.
04 Ox=FAC2 PICTURE X.
03 DALT=FUNC PICTURE XXXX.
03 DYYPE PIC X,
01 DATA~ARRAY2 REDEFINFS DATA=ARRAY1.
02 DA2 OCCURS T6 TIMES PICTURE X(2000),
:\OCEDURE DIVISION.
O
OPEN INPUT AS100-CD.
OPEN OUTPUY AS100-R),
OPEN OUTPUT AS5100-T1,
MOVE 0 Tyu DENTRY,
MOVE 1 TO DA=IND.
PERFORM ARAAY=CLEAR VARYING TALLY FROM 1 8Y 1 UNTIL TALLY
SREATER THAN 4000,
€0 TO READ=DATA=CARDS.
Rr AD=DATA=CALDS SECTION,
RNCY.
READ AS100=CD AT €ND 60 TO END-RUN,
IF ALPHMA EQUAL SPACE 60 TO RODCl.
It wUC EQUAL SPACE AND DFP-FUNCS EGUAL SPACe (v TO RDCL.
1F TITLE NOT EQUAL SPACE
PURFORM DICTIONARY=TAPL,
IF wUC LOUAL SPACE AND DFP-FUNCS NOT LQUAL +ALE

FUNCTIONAL ARRAY GENERATCK.

Y0 UNISERVO M.
TO UNISERVO F.

e

Mo I
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AS100A
oRN SAVE=ALPWAL
w -i"-"nm NOT SOUAL SPACE AND PLIGNT-PHAGE-SENSITIVITY
T COUAL SPACE PERFORN PICK: .
3 WC N0 COUAL. SPACE PERPORN PICKR~UP=NUCS,
o0 To Roct.
SAVE~ALPMAL o
NOVE ALPWA TO SAVE~ALPMA.
VG ABLR YO SAVE=ADLR,
:‘x:lm SECTION,
NOVE ALPHA 10 SAVE=ALPMA.
NOVE ADLR TO SAVE=AD %,
WOVE ALPMA TO DALPHAL (DA=IND) .
WVE ADLA TO DALPNAS(DA=IMD) .
NVE OEP=FUNCS TO ODEP=FUNCL (DA=IND) .
WOVE DPLR 70 DDEP=FUNC2(DA=IND) o
WOVE CON-FAC TO DK=FAC(DA=IND),
MOVE ALT: T0 DALT=FUNC (DA=1MD) .
WOVE PLIGHT-PHASE=SENSITIVITY TO DPH=~SERS(DA-1.0),

NOVE €71 YO DTYPR(DA=IND) .
ADD § 7O DA-IND.
::c‘:um SECTION,
NOVE ALPvA TO DALPHAL (DA-IND) .
NOVE ADLR TO DALPHAR(DA-INO) .
MOVE SAVE=ALPHA TO DOEP=FUNC1 (DA=1ND) .
NOVE SAVE=ADLR TO ODEP-FUNCRLDA=INUL),
NOVE WUC YO OWUC(DA=1MD) o
MOVE WUC-SENS TO DwUC=SENS(DA-INO).
IF WUC=SENS EQUAL * * MOVE *A° TO DWUC=SENS(LA~IND).
MOVE CON-FIC TO OK=FACI(DA=IND).
CT1 YO DTYPE(DA~IND) .
ADD 1 TO D4A=IND.
Pu=EX1IT,
EX1T,
'E:f.m SECTION.
SORT FSORT ON ASCENDING KEY FS-KEY INPUT PROCELURE 1S
FS=IN OUTPUT PROCEDURE 1S FS~OUT,
PERFORN TAPE=OUTPUT.
PERFORM ARRAY=PRINT,
CLOSE AS100-Ti.
MONITOR OENTRY.
s“‘l'ﬂ OA=IND.

OF RUN,
glf"M'-fA'! SECTION.
Sde
MOVE ALPHA TO DY=ALPHA,

2

OT=WC
WOVE TITLE 10 OT-TITLE,
WRITE DICY=ENTRY,
ADD 1 TO DENTRY.

:S;IN SECTION.
Sl
PERFORN FS2 VARYING TALLY FROM 1 8Y 1 UNTIL TALLY
GREATER THAN 4000+
60 YO FSi-EX1T.
Fu2s
IF DALPHA(TALLY) NOT EQUAL SPACE RELEASE FSORTL
FROM DALITALLY),
FS1=EX1T.
EXIT.
FS;OUT SECTION.
FS3.
PERFORM FS4 VARYING TALLY FROM 1 AY 1 UNTIL TALLY
GREATER THAN 8000.

&
® RETURN FSORT RECORD INTO DALITALLY) AT END GO 10 F53-ExIT,

;A:!-OUWY SECTION,
(+} 1Y
OPEN OUTPUT AS100-T2,
PERFORM YOR VM'ING TALLY FROM } BY 1 UNTIL TALLY
CREATER THAN 7
CLOSE AS100-T2.
60 0 TO-EXIT.

Toke
WRITE TAPE=REC FROV DA2(TALLY),
TL=EXIT,
(233
ARRAY=PRINT SECTION.
ARL.
MONITOR DA-=IND.
PERFORM ARE VARYING TALLY FROM 1 BY 1 UNTIL TALLY
GREATER THAN 4000,
R 60 TO AR-EXIT,
AR
IF DALPHAITALLY) EQUAL SPACE 60 TO AR=-EXIT.
WRITE PRINT=LINE FrOM DAL (TALLY).
AR=EXIT,
EXIT.
MISC SECTION.
ARRAY=CLEAR.
MOVE SPACE TO DALITALLY).
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(.01
[LR7Y
0036
0048
(R i 0198
RR R 0193
LRk 0192
FPRUR 018
EMOR 01Ty
FRROR  010)
ERPOR 0162

COROL COMPILATION TINE

CROSSs KEFENRENCE LISY

45100=C0 0018 083¢
ASI00-03 0016 00

A5100-71 0012 0022

AS108-T2 0WIs ¢Y5s

FSORY 0011 0082

SARMRAY=CLEAR W St 0%
SARRAY-PRINT 0181 0181 G184
SAR-EXIY OF AMRAY 0190 0193
AR} OF  ARRAY

SAR2 OF ARRAY 0190 0196 019
SDICTIONMRY=" APE 0099 0199 %
beon 11 o 0lCTT Ui

©st o 0ICTL

SO~ il

Lo L) oF FaD=R
®y=lN 61 01PN UM
ws-out 123

*si o ri-1
FSI=EXIY o FS=In 0160 0168
w32 oF PS~IN 0168 8100 100

*s3 o rI~
PSI=EXIT OF FS=0u 071 N
bl od oF  FS=0U 017 0178 017

WICK-UP-0LP=FUNC  $183 0303 0103
SPICR~UP-ICS 0os 0108 90
0 [,

::""(H" oF PICk= 0135

“0C:  oF I:lﬂ' 068% Ne9T 010
SSAVE=ALPMAL OF AEAD- 0181 010}
STO-EXIT OF TAPE- 0100 0106

oTod oF TAPE= 0179 0119 01T
ADLR  OF CARD1 0188 08112 oO11a
AMPHA OF CARDI 00% 0108 0112
AL V=FuNC OF CARD: o118
1,100-C0 0083 009

An300-R1 (1 e

AS100~T3 0087 0182

45100-~72 o176 1M

C.NFlo OF CARD}L

CuN=FAC OF camDt 0117 013%
cy oF  CARDL

Cao of  CAROL

cod oF cARD)

(471 oF CcamDl 0129 0132
DALPHA OF LA} 0162 0)1®2
DALPMAY OF OALPH 0113 0126
DALPHAZ OF DALPH 0136 012
DALT=FUNC OF DAL 0118
DATA=ARRAYL OF  wORK]
DATA=ARRAY2 OF wOAK!

CA=IND OF wORK] 0C89 0113

0123 0l2e 0128 0129 0129 0130
DAL OF  DATA= 0163 07t 019
DA2 oF  DATA- 0183

0OEP=F

UNC OF DA}
DOEP=FUNCL OF DOEP- 0116 0126
DOEP=FUNCE OF DOCP- 0Olls 6128
DENTRY OF WwORRI 0088 0183
DEP-FUNCS OF CARDL 0097 010!
DFLR  OF CARDL 0116
DICT~ENTRY OF  AS100 0152
O =FAC OF DAY 9118 0132
Or=FACL OF  DK=~FA
On=FAC2 OF  Ok=Fa
OPH=SENS OF DAL nie
DIYPE AF DAL 0i2u 0122
DY=ADLR OF DICT= 0189
DT=ALPHA OF DICT- 0168
DY=TITLE OfF DICT- 018}
DT=wC OF 0ICT- 015}
LWUC  OF AR 0129
DWUC-SENS OF OAl 0129 0130
FLAS  OF CARDL
FLIGHT=PHASL-SENSTTIVITY oF
FSORY 0138 0139 Oisn 0171 01N
FSORTY OF FSONT 0163 0163
FS-REY OF FSORY %138
FS1 OF  FSORY

Fs2 OF  FSORY

F53 OF  FSORY

IFLR  OF  CARDL

1HPUTS OF  CARDL

PRINT=LINEC OF AS100 (195 0193

SAVE-ADLR OF wORKI 0108 0112

SAVE-ALPHA  OF  weexy 0108 0112

SENS=PHN OF FLION

077 0179 B1TT 0183 0180 01%0

TAPE=REC OF AS180 0182 018)

TIVLE OF CARCL 009 018}

we OF CARDL 0097 0100 0180

wWe-$ng OF CARDI 0129 Gt3¢
SION PAESENT ON PIELD SHOWLD BE PoSIVIVE
S108 PRESENT ON FIELD SWOULD UE POSITIVI
SION PRESENT ON FIELD SHOULD

SION PRESENT ON FIELD SMOWLD of PoSITIVE

8 SECONDS .
8-118

0nes

0103

nas
0113

[231)
0332
03%

019)
o102

CARDY

0127
012¢

0388

[ %1}

0180
o128 188

0116 O0ile 0118 0114 139 0120 0121 032w

0132 0133 0188 01A7

0118

0103 0119

0192 0193 019s

0181

e v —————"



PROGRAM: AS101A
Inputs: AS100-T1
Output: AS100-T1
AS101-R1
Purpose: Sort, by alpha designator, the dictionary tape operated by AS100A.
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10126202 SOUR .08 AS108AsASI01A

UCC CON0L vERS3Cn

COMPILED ON = 20 .nn"‘i: AT s0380108

L L 1 X'} UU.OO

»
o
L
L1 X -]

N
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0016
1 0022
0044
0040
0u49
[ 111
0086
0082
0049
0057
0051
0031
0016
0022
0047
0019
0018
0021
0020
0026
002
0028
0027
0029
0023

CONOL COMPILATION TIME

CRO

TOENTIFLIATION DIVESION.

. L]
MM AT RITTER
S@Rf DICYIONARY TAPE.
xm DIVISION.
CONFIOURAYION SECTION,
SOURCE=COMPUTER. UNIVAC=1308,
OLJECT=CONPUTER, UNIVAC~1108,
IVPUT=0UTPUT SECTION.
FILE=CONTROL .
SELECT AS100-T1 ASSISN TO UNISERVO .
SELECT AS01-R1 ASSIOH TO PRINTER.
SELECT FSORT ASSION TO DRUN 100080 WGRGS.
DATA DIVISION.
FILE SECTION,
FO AS100-T1 LABEL RECORD OMITTEL DATA RECORD OICT~ENTRY.
01 DICT=ENTRY.
02 OT-ALPMA PICTURE XXAXXX.

40

02 DT=TITLE PICTURE X{27).
FD AS101-R1 LABEL RECORD OMITTED DATA RECORD PRINT-LINE.
01 PRINT-LINE PICTURE x(132).
:0 :&;‘nu CONTAINS ABOUT 8020 RECORDS DATA RICORD 1S FSORTL,

1 .

02 FSKEY PICTURE XxXXXXXo

02 FSREST PICTURE Xi3W8),
WCRKING=STORAGE SECTION,
01 PLL-PICTURE X(&1).
PROCEDURE DIVISION.

®0.
OPEN OUTPUT AS101-R1,
SORT FSORT ON ASCENDING KEY FSKEY INPUT PROCEDIRE IS F-IN
OUTPUT PROCEDURE IS F=OUT,
LOSE AS1Vi=R1.
CLOSE AS1¢A=T1.

STOP AUN.
F=IN SECTION.
Fl.
OPEN INPUT AS100-T1.
READ AS1080-T1 AT END 60 TO F1-EXIT.

RELEASE FSORTL FROM DICT-ENTRY,
§0 10 F2.

Feeo

F=-OUT SECTION.
F3.
CLOSE AS100-Ti. OPEN OUTPUT AL100-Ti.

RETURN FSORT RECORD INTO CICT-ENTRY AT ENO o0 TO F3-EXIT.
MOVE DICT=ENTRY TO PL.t.
WRITE DICY=ENTRY,
WRITE PRINT=LINE FrOM PL1.
60 TO Fu.
F3~EXIT,.
EXIT,

Fye

S5 REFERENCE LISY

AS100-T1 0084 0016
AS101-R1 ooiz2 o022
FSORY 0013 0024
sF=IN 0034 003¢ 0034
SF=0UT 0034 0038 0034

o) oF

SF1-EX1T OF F=IN 0Oo0a2 008

*F2 OF F=IN 00h4

3 oF  F=0UT

*FI-EXIT OF F=0UT 0051 0087

FY OF F=0UT 003%

*0 OF  $SAAR

AS100-T1 0036 0040 0082 0089 00MS
AS101-R} 0032 003

DICT=ENTRY OF  AS3100 OOMs 0031 0052 0053
0T-ADLR oF  DICY-

DY=ALPHA oF  DICY-

oT=TITLE OF DICT-

DYV=wUC oF  0ICT-

FSKEY OF F¢ Y 0033

FSORT 003° 0034 0053 0051

FSORTA «  FSORT 0043 0044

FSREST OF  FSORY

OWI 0052 0034

(42 oF w
PRINT=LINE O AS101 0034 00%s

2 SECONDS.
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PROGRAM:

puts:

Outputs:

Drum Files:

Purpose:

Method:

AS200A

AS100-T2 (Array tape)
AS200-CD (Control card, starter deck)

AS200~-T1 (Path/sensitivity tape)
AS200-R1 (Exception report)

AS200-D1
AS200-D2

Generate the path/sensitivity tape (AS200-T1) from the array tape
(AS100-~T2) and starter deck (AS200-CD), printing an exception
report of paths in locps and muitiple "K" paths as they are
encountered.

The array-tape (AS100-T2) gives all the function/dependent
function relaticnships in the aircraft. Starting at some point, say
function AB (determined by starter deck), all functions listing AB
as dependent function are found, e.g., ABA, ABB, ABC. Each

of these creates 2 path record (ABA-AB, ABB-AB, ABC-AB) which
is written on AS200-D1. This is done for each function in the
starter deck. When the starter deck is exhausted, AS200-D1
becomes a "starter deck" and the process is repeated with results
going to AS200-D2. This alternating is continued between D1-D2
until all paths end or a set number of iterations are made. As
indicated above, AS200-T1 is & path/sensivity tape determined by
the control card read at the start of the program. If the run is

a sensitivity computation run, pathe are dropped upon encountering
" dependent-functions. A functior -path run drops paths upon
encountering an "S'" dependent function.

B-11
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AS200A TOP-DOWN PATH GENERATOR

OPEN FILES,
Ly
COUNTERS

READ-DATA-
CARDS SECTION

PERFORM SHIFT-ALPHA.
MOVE WF1(1) TO FAL.
MOVE WFLR(1) TO FALR,
MOVE 0 TO ANF,

PERFORM
FIND-ALPHA

PERFORM
OUTPUT-SEC

END-OF-CANDE

MONITOR PUNCH-
CNT. CLOSE
PUNCH CARDS,

RINT. 8TOP RUN

B-12

OUTPUT-8KT SKCTION
(L))

PEAFONM
TALLY -
1ND, 4000

DWUC-
SENS (TALLY)
= SPACE

Yos

PERFORM
PICK-UP-
INMUTS

PERFORM

PICK- UM
wucs




AS200A TOP-DOWN PATH GENERATOR

PCR-UP-INPUTS SECTION PICK-UP-WUCK BLCTION

MOVE WORK-CARD2 TO
WORK-CAR(Y.
MOVE, NO-2-WORK-CARDE T
WORK-CARISS,
MOVE DWUC-BENKTALLY) TO CORVL,
PLRFORM CONVERBIONT.

Yoo | PERFORM

PERFORM SET-ALT-FUNC.
MOVE DALPHATALLY) TO

WIUNCS (1),
PERFORM PU-CALC YLLYS = 1-9.
mvx WFUNC3(1) TO IDENTIFIER-1,

PERFORM SHIFT-ALPUAL,
MOVE DWUC(TALLY) TU WFUNC2(1).
MOVE DALPHA(TALLY) TO WFUNC2{.
MOVE TO PATIH-COM P2,
PERFORM DW-CALC TLLYZ - 1,9,

|

MOVE CALT-FUNC TO
CALT-FUNC2.
MOVE WFUNCX1) TO
IDENTIFIER-1.
MOVE WFUNCU3) TO
IDENTIFIER-S,
MOVE | TO CARD-NOL.
MOVE 2 TO CARD-NOS.

VE WFUNC3(2) TO IDENTIFIER-2,
MOVE 1 TO CARD-NOL.
MOVE 3 TO CARD-NO?2,

|

|

|

|

|

|

|

|

|

} | renrons cugex-ron-1oor.
' :
|

|

|

|

Py ey pwy oy ey NN W O

WRTT
INF HROM

o - T A e
[

g

' . PERFORM FILEI}  prrrORM
[ | CFILL piariviiy CFUE OLTPUT-
FILE2 Fv,
PERFORM PERFORM
[ ' OUTPUT- ouTpuT-
l FILEL AN
| FILEY FILE2
: E: s
FILEi FILEL
| MOVE WORK-CARDY TG WORK-CARD2.
ADD 1 TO MOVE WORK-CARDSS TO NO-2-WORK-CARD2
: PUNCH CNT ADD 1 TO PUNCH-CNT.
: ! MOVE 8PACE TO PATI-COMP.

b e e o1

'b!» .o‘
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AS200A TOP-DOWN PATH GENERATOR

CARD-INPUT SRCTION

MOVE IC1 TO WORK-
CARDL. CONVERT
A.0.1...9 ALPMIA SR8

COoD!

£ TO1,0.1...
WC SENS.

MPUT-FILEL SECTION
| ]

END-OP-
CARDS

CARDS. ADD 1
TO C1-CNT.

MONITOR
WEPUNCL{]).
00 TO RDCI.

MOVE SPACE TO WORK-CARD2,
NO-3-WORK-CARDS. MOVE
DF1 TO WORK-CARDL. MOVE
CSENS TO WSENS),

ADD 1 TO
D1-CNT.

[wonrTom p1-cNT,

INPUT-FILKS SLCTION

CNT ¢

MOVE FILK2 TO RKAD-
CONTRUL. CLOSE DRUM-
FILK], DAUM-FILES. OPEN
INPUT DRUNM-FILKS. OPKN

OUTPUT DRUM-FILEL.

MOVE ¢ TO D1-CONT,
D2-CNT. ADD ¢
TO RUN-CNT.

No

ADCY

B-14

MOVE SPACE TO WORK-CARD.,
NO-2-WORK-CARD 2. MO
DF2 TO WORK-CARDL. MO
CSENS T WSENSL.

READ
DRUM-
FILEA,

MOVE DF)
TO NO-2-
ORK-CARD2

ARORTY

ADD 1 TO
D2-CNT.

Yos
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CoBOL UCC VERSION 3
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9 ™ ey ey ey e SEg W W SN BN O

P peeq oy e Gmm  gemy Py

COMPILLEY ON =

1 IDENTIFICATION DIVISION.

2 PROGRAM=ID, AS200A,

3 AUTHOR. ROBT RITTER

4 REMARKS . FUNCTIOANAL AND SFNSITIVITY PATH GEN.
5 ENVIRONMENT DIVISION.

] CONFIGURATION SECTION.

7 SOURCE-=-COMPUTER. UNIVAC-1108.

8 OBJECT=COMPUTER. UNIVAC-1108.

9 INPUT=-0UTPUT SECTION.

10 FILE=-CONTROL.

11 SELECT AS200~T1 ASSIGN TO UNISERVO A

12 RESERVE 2 ALTERNATE AREAS.

13 SELECT AS100~T2 ASSIGN TO UNISERVO F.

14 SELECT AS200~CD ASSI6N TO CARD=READER-EIGHTY.
15 SELECT AS200-R1 ASSIGN TO PRINTER.

16 SELECT DRUM-FILE1 ASSIGN TO DRUM 700000 WORDS.
17 SELECT DRUM=FILE2 ASSIGN TO DRUM 700000 WORDS.
16 DATA DIVISION.

19 FILE SECTION.
20 FD AS200-T1 LABEL RECORD OMITTED DATA RECORD TRl
2l BLOCK CONTAINS 40 RECORDS.

22 01 TR1.

23 02 TR11 PICTURE X{(78).

24 150 02 TR12 PICTURE XX,

25 13 2 02 TR13 PIC Xx(28),

26 FD AS200=-R1 LABEL RECORD OMITTED DATA RECORD PRINT-LINE.
27 01 PRINT-LINE PICTURE X(132).

28 FD DRUM-FILE1l LABEL RECORD OMITTED DATA RECORD OF1
29 BLOCK CONTAINS 40 RECORDS.

30 01 DF1 PICTURE X{(108).

31 FO DRUM=FILE2 LABEL RECORD OMITTED DATA RECORD DF2
2 BLOCK CONTAINS 40 RECORDS.

33 61 DF2 PICTURE X(108).

34 FD AS100-T2 LABEL RECORD OMITTED DATA RECORD TAPE=REC.
35 01 TAPE-REC PICTURE X{(2000).

36 FD AS200-CO LABEL RECORD OMITTED DATA RECORD IS CARD1.
37 01 CARD1 PICTURE Xx(80),

38 WORKING=STORAGE SECTION.

39 77 SAF=F1 PIC X.
40 10 77 SAF=F2 PIC X,

41 20 77 READ-CONTROL PICTURE XXXXX VALUE 'CFILE*.

42 30 77 PATH=CNT PICTURE 9(5) VALUE 0.

43 40 77 RUN=CNT PICTURE 9(5) VALUE 0.

by 50 77 D1=CNT PICTURE 9(5) VALUE 0.

45 60 77 D2=CNT PICTURE 9(5) VALUE 0.

46 70 77 WUC=CNT PICTURE 9(5) VALUE 0.

47 80 77 C1=CNT PICTURE 9(S) VALUE 0.

48 .90 77 TLLY2 PICTURE 99999,

49 100 77 DA-IND PICTURE 99999.

50 110 77 TLLY1 PICTURE 99999,

b1 12 0 77 FA-R PICTURE X.

b2 13 0 77 CONV1 PICTURE X.

3 14 0 77 CONV2 PICTURE X

b4 15 0 77 CONV3 PICTURE 9Vv99.

55 16 0 77 2 PICTURE 99999,

56 17 0 77 FAL PICTURE X(6).

57 18 0 77 FA2 PICTURE X.

21 DFC ©9 AT 12106253
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77
7
7
L

77
n
”
17
7
77
”
o1

01

01

01

AS8200A

LOOP=CK PICTURE XXX,
PUNCH=CNT PICTURE 99999.
TLY PICTURE 99999.
22Z PICTURE 99999.
ANF PICTURE 99999,
Y PICTURE 99999.
X PICTURE 99999.
ZZ PICTURE 99999.
R PICTURE 9v9.
RR PICTURE 9V9.
RRR PICTURE 9Vv9.
MA=IND PICTURE 99999,
INTER=CARD,
02 1Cl PIC X(68).
02 IC2 PIC X OCCURS 9 TIMES.
02 3C21 REDEFINES 1C2.
03 IC3 PIC V9 OCCURS 9 TIMES.
02 IC4 PIC X.
02 1CS5 PIC 99.

INT=C1.,
02 WSENSH.
03 WSENS PIC 9V999 QCCURS 9 TIMES.
CONTROL=CARD.
02 TYPE-RUN PIC X,
02 FILLER PIC X.
02 ITER=CNT PIC 99.
02 FILLER PIC X.
02 PO=CNT PIC 99.
02 FILLER PIC X.
02 PO=ALL PIC XXX,
02 FILLER PIC X(69),
DATA~ARRAY1 .,
02 DAl OCCURS 4000 TIMES.
03 DALPHA.

04 DALPHAL PICTURE X(6).
04 DALPHA2 PICTURE X.

03 DWUC PICTURE X(7).
03 DDEP=FUNC.
04 DDEP=FUNC1 PICTURE X(6).
04 DDEP=FUNC2 PICTURE X.
03 DWUC~SENS PICTURE X.
03 DPH=SENS PICTURE X(9).
03 DK=FAC.
04 DK=FAC1 PICTURE X.
04 DK=FAC2 PICTURE X.
03 DALT=FUNC PICTURE XXXX.
03 DTYPE PIC Xe.

01 DATA=ARRAY2 REDEFINES DATA=ARRAY1.

01

02 DA2 OCCURS 76 TIMES PICTURE X(2000).
WORK=CARD1 «
02 WFUNC1 OCCURS 8 TIMES.
03 WF1. ‘
04 WF=CK1 PICTURE X.
04 WF1l PICTURE XXXXX.
03 WFLR PICTURE X
02_EXTRA=SPACE PICTURE X.
02 CALT=FUNC PICTURE XXXXXX.
02, CALT=LR PICTURE X.
02 CCFC1.
03 CCON=FAC OCCURS 4 TIMES PICTURE X.

B-16
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118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
13%
136
137
138
139
140
141
142
143
la4
145
146
147
148
149
150
151
152
153
154
15%
1%6
157
158
159

lel
le2
163
164
165
166
167
168
169
170
in
172
173
174
17%
176
177

S410
S4le
Sule
S416
5417
5417
Su17
S417
S417
5418
5426
5426
5427
5427
5427
5428
5434
5434
5434
5435
5435
5436
Su37
5437
Suu7
S448
S448
5453
5471
5489
5489
5491
5491
5497
5497
Su97
5497
5497
5497
5497
5497

OO0O00CODOOOOOOOOONOUPNNEFOONUNNESEFFUUWMNOTODOONWNN

AS200A

02 CSENS PIC X(36).

02 PATH=COMP PICTURE X,
02 CARD=NO PIC 99.

02 FILLER PIC Xeo

( 01 WORK=CARD2.
¢ 02 WFUNC2 OCCURS 8 TIMES.

\
\

\

.

03 wF2.
04 wWF=CK2 PICTURE X.
04 wWF21 PICTURE XXXXX.
03 WFLR2 PICTURE X.
02 EXTRA=SPACE2 PICTURE X.
02 CALT=FUNC2 PICTURE XXXXXX.
02 CALT=LR2 PICTURE Xe.
02 CCFC2.
03 CCON=FAC2 OCCURS 4 TIMES PICTURE X.
02 CSENS2 OCCURS 9 TIMES PIC 9v999.
02 PATH=COMP2 PICTURE X.
02 CARD-NO1 PICTURE 99.
02 FILLER PIC X.
01 NOU=-2=WORK=CARD2.
02 IDENTIFIER=1 PICTURE X(7),
02 IDENTIFIER=2 PICTURE X{7),
02 ADDITIONAL=PATH=DATA.
03 APD PICTURE X(7) OCCURS 9 TIMES.
02 FILLER PICTURE X.
02 CARD=NO2 PICTURE 99.
02 FILLER PIC Xx(28),
01 WORK=CARD99 PIC X(108).
01 WORK=CARD3 PIC X(108).
01 WSENS2.
02 WS2 OCCURS 9 TIMES PICTURE X.
01 LOOP=LINE PICTURE X(36)} VALUE
’ *sxsTHE NEXT ENTRY IS IN A LOOPt,
01 DIAG=1 PIC X(132) VALUE
' #x%xSECOND ALTERNATE. FUNCTION ENCOUNTERED?'.,

PROCEDURE DIVISION.,
PO.
OPEN INPUT AS200-CD.
OPEN OQUTPUT AS200-R1.
OPEN OUTPUT AS200-T1.
OPEN OUTPUY DRUM=FILEL,» DRUM-FILE2.
PERFORM TAPE=-INPUT.
MOVE 0 TO PUNCH=CNT.
READ AS200-CD INTO CONTROL=CARD AT END STOP RUN.
GO TOo CARD=INPUT.
READ=DATA=CARDS SECTION.
ROC1.
PERFORM SHIFT=ALPHA.
MOVE WF1(1) TO FAl.
MOVE WFLR(1) TO FALR.
MOVE 0 TO ANF.
PERFORM FIND=ALPHA,
IF ANF GREATER THAN 0 6O TO RDC11.
PERFORM OUTPUT=SEC.
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178
170
180
181
182
183
Y. 1}
145
186
147
168
149
190
191
192
193
194
19%
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
23%
236
237

AS200A

RDC11.,
IF READ=CONTROL EQUAL °*CFILE' 6O TO CARD-INPUT.
IF READ=CONTROL EQUAL *FILEL1®' 60 TO INPUT-FILEL.
IF READ-CONTROL EGUAL *FILE2* 60 TO INPUT=FILE2.
ENO=OF =CARDS.,
MONITOR PUNCH=CNT.
CLOSE AS200-CDe AS200-R1.
STOP RUN.

OUIPUT-SEC SECTION.
0Si.
PERFORM 0S2 VARYING TALLY FROM DA=IND DY 1 UNTIL TALLY
G6REATER THAN 4000.
GO TO OS~EXIT.
0S2.
IF DDEP=FUNC(TALLY) NOT EQUAL DDEP=FUNC(DA-IND}
60 TO OS=EXIT.
IF DWUC=SENS(TALLY) EQUAL SPACE PERFORM PICK=UP=INPUTS
ELSE PERFORM PICK=UP=WUCS.
0S=EXIT.
EXIT,

FIND=ALPHA SECTION.
FFle
MOVE 0 TO Z22z.
PERFORM FFS VARYING TLY FROM 100 BY 100 UNTIL 222
GREATER THAN 0.
IF TLY EQUAL 200 MOVE 201 TO TLY.
SUBTRACT 200 FROM TLY GIVING X. MOVE 0 TO Y, 222.
PERFORM FF6 VARYING TLY FROM X BY 10 UNTIL 222
GREATER THAN 0.
IF TLY LESS THAN 21 MOVE 21 TO TLY.
SUBTRACT 20 FROM TLY GIVING X MOVE 0 TO Yo 222,

PERFORM FF7 VARYING TLY FROM X BY 1 UNTIL 222 EQUAL 999,

SUBTRACT 1 FROM TLY,
FF11.
MOVE TLY TO DA-IND.
GO TO FF=-EXIT,
FFS.
IF TLY GREATER THAN 4000 PERFORM ALPHA=NOT=FOUND.
IF ANF GREATER THAN 0 GO TO FF=EXIT.

IF DDEP=-FUNC1(TLY) EQUAL FALl AND DDEP-FUNC2(TLY) EQUAL FALR

MOVE 999 TO 2z22.
IF DDEP=-FUNC1(TLY) GREATER THAN FAl MOVE 999 To 222.

IF DDEP=FUNC1(TLY) EQUAL FAl AND DDEP=FUNC2(TLY) GREAYER THAN

FALR MOVE 999 TO 222.
IF DDEP-FUNC1(TLY) EQUAL SPACE MOVE 999 To 222.
FF6,

IF DDEP-FUNCL(TLY) EQUAL FAl AND DDEP=-FUNC2(TLY} EQUAL FALR

MOVE 999 To 222.
IF DDEP=FUNCL(TLY) GREATER THAN FA1l MOVE 999 TO 222Z.
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AS200A

IF DDEP=FUNC1(TLY) EQUAL FA1l AND DDEP=FUNC2(TLY) GREATER THAN
FALR MOVE 999 TO 22Z.
IF DDEP=FUNC(TLY) EQUAL SPACE MOVE 999 TO 222.
ADD 1 TO Y,
IF Y GREATER THAN 11 60 TO ALPHA=NOT=FOUND.
IF ANF GREATER THAN 0 60 TO FF-EXIT,
FF7.
IF DDEP=-FUNC1(TLY) EQUAL FA1 AND DDEP=FUNC2(TLY) EQUAL FALR
MOVE 999 TO 2Z2.
ADD 1 TO Y,
IF Y GREATER THAN 11 GO TO ALPHA=NOT=FOUND.
IF ANF GREATER THAN 0 60 TO FF=EXIT.
FF‘EXIT.
EXIT,

PICK=UP=INPUTS SECTION,
PUL,
1F DTYPE (TALLY) NCT EQUAL ' * AND
DTYPE (TALLY) NOT ECJAL TYPE=RUN
60 TO PU=EXIT.
PERFORM PU2.
60 TO PU=-EXIT.
PU2.
MOVE DPH=SENS(TALLY) TO WSENS2.
MOVE CCFCl YO0 CCFC2.
IF DK=FAC1(TALLY) NOT EQUAL SPACE PERFORM SET=CON-FAC
THRU SET=CON~-FAC1.
PERFORM SET=ALT=FUNC.,
MOVE DALPHA(TALLY) TO WFUNC2(1).
PERFORM PU=CALC VARYING TLLY2 FROM 1 BY 1 UNTIL TLLY2
GREATER THAN 9,
MOVE WFUNC2{1) TO IDENTIFIER~-1,
MOVE WFUNC2(2) TO IDENTIFIER=2.
MOVE 1 TO CARD=-NOl.
MOVE 2 TO CARD=NO2,
PERFORM CHECK=FOR=LOOP.
IF LOOP-CK EQUAL *YES' GO TO PU=EXIT.
IF RUN=CNT EQUAL PO=CNT PERFORM FINAL=QUTPUT.,
IF PO=ALL EQUAL 'YES®* PERFORM FINAL=OUTPUT.
IF READ=-CONTROL EQUAL 'CFILE* PERFORM QUTPUT=FILEl.
IF READ=CONTROL EQUAL 'FILEL1* PERFORM OUTPUT=FILE2.
IF READ=-CONTROL EQUAL 'FILE2' PERFORM OUTPUT=FILE1,
ADD 1 TO 22Z+ PUNCH=CNT.
CHECK=FOR=LOOP .
MOVE SPACE TO LOOP=CK.
IF IDENTIFIER=~1 EQUAL WFUNC2(2) MOVE 'YES' TO LOOP=CK,
IF IDENTIFIER=1 EcUAL WFUNC2(3) MOVE ‘'YES' TO LOOP-CK,
IF IDENTIFIER=1 EQUAL WFUNC2(4) MOVE 'YES* TO LOOP=CK,
IF IDENTIFIER=1 EQUAL WFUNC2(5) MOVE 'YES' TO LOOP=CK.
IF IDENTIFIER=-1 EQUAL WFUNC2(6) MOVE *YES*' TO LOOP=CK,
IF IDENTIFIER-1 EQUAL WFUNC2(7) MOVE ‘'YES' TO LOOP=-CK,
IF IDENTIFIER=1 EQUAL WFUNC2(8) MOVE ‘'YES* TO LOOP=CK.
IF IDENTIFIER=-1 EQUAL APD(3) MOVE *YES*' TO LOOP=-CK,
IF IDENTIFIER=-1 EQUAL APD(4) MOVE 'YES* TO LOOP=CK,
IF IDENTIFIER=1 EQUAL APD(S) MOVE 'YES' TO LOOP=CK.
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IF IDENTIFIER=1 EQUAL APD(6) MOVE *YES®' TO LOOP-CK,
IF IDENTIFIER=1 EQUAL APD(7) MOVE *YES* TO LOOP~-CK,
IF IDENTIFIER=-1 EQUAL APD(8) MOVE *YES' TO LOOP=CK,
IF IDENTIFIER=-1 EQUAL APD(9) MOVE °*YES' TO LOOP=CK,
IF LOOP=CK EQUAL *YES®' WRITE PRINT-LINE FROM LOOP-LINE,
IF LOOP-CK EQUAL 'YES®

WRITE PRINT=LINE FROM WORK=CARD2.

IF LOOP=-CK EQUAL 'YES'

WRITE PRINT=LINE FROM NO=2-WORK=CARD2.

ALT=MESSAGE,

WRITE PRINT=LINE FROM DIAG-1.

WRITE PRINT=LINE FROM WORK=CARD1.
WRITE PRINT=LINE FROM NO=2=WORK=CARD2.
G0 TO PU=EXIT.

PU=DUMBY .

MONITOR Y.

PU=EXIT.
EXIT,.

PICK=-UP=-WUCS SECTION.

Pwl.

MOVE CCFC1 TO CCFC2.,

MOVE WORK=CARD2 TO WORK=CARD3.

MOVE NO=2=-WORK~CARD2 TO WORK=CARD99.
MOVE DOWUC-SENS(TALLY) TO CONV2.
PERFORM CONVERSION1.

PERFORM SHIFT=ALPHAl.

MOVE DWUC(TALLY) To WFUNC2{1).

MOVE DALPHA(TALLY) TO WFUNC2(2).

MOVE
MOVE *=»!¢

CALT=FUNC TO CALT=FUNC2.

TO PATH~COMP2.,

PERFORM PW=CALC VARYING TLLY2 FROM 1 BY 1 UNTIL TLLY2
GREATER THAN 9.

MOVE WFUNC2(1) TO IDENTIFIER=-1.

MOVE WFUNC2(2) TO IDENTIFIER=2.

MOVE 1 TO CARD=NO1.

MOVE 2 TO CARD=NO2.

IF RUN=CNT EQUAL PO=CNT PERFORM FINAL=OQUTPUT.

IF PO=ALL EQUAL 'YES®' PERFORM FINAL=OUTPUT,

IF READ=CONTROL EQUAL *CFILE® PERFORM OUTPUT~FILEl.

IF READ=CONTROL EQUAL *FILE1l' PERFORM OUTPUT-FILEZ2.

IF READ=CONTROL EQUAL *FILE2' PERFORM OUTPUT=FILEl.

MOVE WORK=~CARD3 TO WORK=CARD2.

MOVE WORK=CARD99 TO NO=2=WORK=~CARDZ2.

ADD 1 TO PUNCH=CNT,

MOVE SPACE TO PATH=-COMP2.
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358 TAPE=INPUT SECTION.
- 359 1.
300 OPEN INPUT AS100-T2.
. 361 PERFORM T12 VARYING TALLY FROM 1 BY 1 UNTIL
362 TALLY GREATER THAN T4.
363 CLOSE AS100-T2.
304 6V TO TI-EXIT.
3os T12.
366 READ AS100-T2 AT END 60 TO TI-EXIT.
307 MOVE TAPE=REC TO DA2(TALLY).
308 TI-EXIT,
309 EXIT,
370
. n
} 372
373
3Te
- 375
376 CARD=INPUT SECTION.
. 377 csi.
378 IF C1-CNT NOT EQUAL 0 60 TO CS2.
- 319 MONITOR READ=CONTROL.
380 MOVE 999 TO D2=CNT.
. 381 ADD 1 TO RUN=CNT.
382 csz.
383 READ  AS200-CD INTO INTER=CARD AT END 60 TO INPUT=-FILE1.
384 MOVE SPACE TO WORK=CARD2.
385 MOVE SPACE TO NO=2-WORK=CARD2.
386 MOVE IC1 TO WORK=CARD1.
387 IF IC2(1) = 'A' MOVE 1 TO WSENS(1) ELSE MOVE 1C3(1) TO
388 WSENS (1),
389 IF 1C2(2) = *A' MOVE 1 TO WSENS(2) ELSE MOVE 1C3(2) To
390 WSENS(2) .
391 IF IC2(3) = "AY MOVE 1 TO WSENS(3) ELSE MOVE IC3(3) TO
392 WSENS(3).,
393 IF 1C2(4) = "A' MOVE 1 TO WSENS(4) ELSE MOVE IC3(4} 70
394 WSENS (4) 4
395 IF IC2(5) = 'A* MOVE 1 TO WSENS(5) ELSE MOVE iC3(5) TO
396 WSENS(5) ,
397 IF IC2(6) = 'A' MOVE 1 TO WSENS(6) ELSE MOVE 1C3(6) To
398 WSENS (6)
399 IF IC2(7) = 'A' MOVE 1 TO WSENS(7) ELSE MOVE 1C3(7) To
400 WSENS(7) .
401 IF IC2(8) = 'A' MOVE 1 TO WSENS(8) ELSE MOVE 1C3(8) To
402 WSENS (8)
- 403 IF IC2(9) = "A* MOVE 1 TO WSENS(9) ELSE MOVE IC3(9) TO
} 404 WSENS(9) .
- 405 MOVE IC4 TO PATH=COMP.
406 MOVE IC5 TO CARD=NO.
- 497 MOVE INT=C1 TO CSENS.
} “s MOVE SPACE TO CCFC2.
- 409 READ  AS200-CD AT END 60 TO END=0F-CARDS.
410 MOVE CARD1 TO NO=2-WORK-=CARL'2,
- 411 ADD 1 TO C1=CNT.
412 IF WF=CK1(1) NUMERIC 60 TO  CARD=INPUT.
413 CS=EXIT,
414 MONITOR WFUNC1 (1),
415 60 TO ROCY.
416 INPUT-FILEL SECTION.
417 1¥11,
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(YY) IF D1=CNT NOT EQUAL 0 60 TO IF12.
3 419 MOVE *FILE1' TO READ=-CONTROL.
420 MONITOR READ-CONTROL .
: 421 CLOSE DRUM=FILEls DRUM=FILE2.
: w22 OPEN INPUT DRUM~FILE1. OPEN OUTPUT DRUM=FILE2.
: 423 IF D2-CNT EQUAL 0 60 TO END=-RUN.
i 4o MONITOR D2-CNT.
. w25 MOVE 0 TO D1=CNT» D2=-CNT.
426 ADD 1 TO RUN=CNT.
il w27 IF RUN=CNT GREATER THAN ITER-CNT GO TO ABORT9.
1, 428 1F12.
2 429 READ DRUM=FILE1 AT END 60 TO INPUT=FILE2.
i 430 MOVE SPACE TO WORK~CARD2¢ NO=2-WORK=CAR.2.
2t 451 MOVE DF1 TO WORK=CARD1.
432 MOVE CCFC1 TO CCFC2.
433 MOVE CSENS TO WSENS1.
w34 READ DRUM=FILE1 AT END GO TO INPUT=FILE2.
435 MOVE DF1 TO NO=2-WORK=CARD2.
436 IF CARD=NO2 NOT EQUAL 2 6O TO ABORTS.
437 ADD 1 TO D1~CNT,
438 IF WF-CK1(1) NUMERIC GO TO INPUT=FILE1.,
439 IF1=EXafe
440 GO TO RDC1.
w1 INPUT=FILE2 SECTION.
w2 1IF21.
w43 IF D2=CNT NOT EQUAL 0 GO TO IF22.
YA MOVE *FILE2' TO READ=-CONTROL.,
4ws MONITOR READ=-CONTROL .
446 CLOSE DRUM=FILE1lr DRUM=FILE2.
447 OPEN INPUT DRUM=FILE2. OPEN OUYTPUT DRUM=FILE1.
448 IF D1-CNT EQUAL 0 GO TO END-=RUN.
449 MONITOR D1-CNT.
450 MOVE 0 TO D1-CNT» D2=-CNT.
451 ADD 1 TO RUN=CNT.
452 IF RUN=CNT GREATER THAN ITER=CNT GO TO ABORT9.
1k 453 IF22.
| 45y READ DRUM=FILE2 AT END GO TO INPUT=FILEl.
- 455 MOVE SPACE TO WORK=CARD2¢ NO=2=WORK=CARD2.
456 MOVE DF2 TO WORK=CARD1.
457 MOVE CCFC1 TO CCFC2.
458 MOVE CSENS TO WSENS1,
459 READ DRUM=FILE2 AT END GO TO INPUT=FILE1.
460 MOVE DF2 TO NO=-2=-WORK=CARD2.
| bol IF CARD=NO2 NOT EQUAL 2 GO TO ABORTS,
( 462 ADD 1 TO D2=CNT.
» 463 IF WF=CK1(1) NUMERIC 60 TO INPUT~FILE2.
] 4ol IF2-EXIT,
3 465 GO TO RDC1.
466 SET=ALT=FUNC SECTION.
467 SAF1.
468 IF DALT-FUNC (TALLY) = SPACE
469 MOVE CALT=FUNC TO CALT=FUNC2
470 GO TO SAF=EXIT.
471 PERFORM SET=SAF=FLAGS.
w72 IF SAF=F1 = 'K' AND SAF=F2 = 'K' GO TO ALT-MESSAGE.
473 IF SAF=F1 = *K' MOVE DALT=FUNC(TALLY) TO
47y CALT=-FUNC2 GO TO SAF-EXIT,
475 IF CALT=FUNC = SPACE MOVE DALT=FUNC(TALLY) TO
476 CALT=FUNC2 ELSE MOVE CALT=FUNC TO CALT-FUNC2.
477 G0 TO  SAF=EXIT.

B-22

. .
[p———




' AS200A
478 S T=SAF=FLAGS.
479 MOVE SPACE TO SAF=Fle SAF-F2.
' 480 It OK=FAC1(TALLY) = 'K OR DK=FAC2(TALLY) = 'Kk
Lot MOVE 'K* TO SAF~Fl.
4u2 43 CCON-FAC(1) = *K' OR
w83 CCON=FAC(2) = 'K' OR
l 484 CCON=FAC(3) = *X' OR
LY ) CCON=FAC(4) = 'K*
w86 MOVE *K?' TO SAF=F2.
wa? SAF=EXIT.
l “u8 EXIT.
489 MISC SECTION.
490 QUTPUT=FILEL.
491 WRITE OF1 FROM WORK=CARD2,
l 492 WRITE DF1 FROM NO=2~WORK=CARD2.
493 WRITE TR1 FROM WORK=CARD2.
494 WRITE TR1 FROM NO=2=WORK~CARD2.
495 AOD 1 TO PATH=CNT.
‘ 496 oUTPUT=FILE2.
497 WRITE DF2 FROM WORK~CARDZ2.
498 WR1TE DF2 FROM NO=~2=WORK=CARDZ2 .
499 WRITE TR1 FROM WORK=CARD2.
I 500 WRITE TR1 FROM NO=2=WORK=CARD2.
" %01 ADD 1 TO PATH=CNT.
502 FINAL=OUTPUT.
503 WHITE PRINT=LINE FROM WORK=CARDZ «
1 Lou WRITE PRINT=LINE FROM NO=2=WORK=~CARD2«
505 ABORT9,
506 MONITOR RUN=CNTe¢ PATH=CNT.
547 60 TO END=RUN.
? 508 ABORTD .
~ %09 MONITOR CARD1.
510 CLOSE AS200~T1.
4 511 STOP RUN.
? ble ALPHA=NOT=FOUND «
- 513 MOVE 99 TO ANF,
5L MONITOR FAl.
> 1" 51% G0 TO FF-EXIT.
4 4 5le SHIFT=ALPHA.
- 517 MOVE APD(8) TO APD(9).
518 MOVE APD(7) TO APD(8).
1" 519 MOVE APD(6) TO APD(T).
1 i 520 MOVE APD(5) TO APD{(6).
521 MOVE APD(4#) TO APD(S).
H22 MOVE APD(3) TO APD (&) o
523 MOVE APD(2) TO APD(3).
I H24 MOVE APD(1) {0 APD(2).
5 ’ 52% MOVE WFUNC1(8) TO APD(1) .
p 526 MOVE WFUNC1t7) TO WFUNC2(8) «
527 MOVE WFUNC1(e) TO WFUNC2(T) .
I 928 MOVE WFUNC1(%) TO WFUNC2(6) .
H29 ' MOVE WFUNCi(u4) TO WwFUNC2(5) »
530 MOVE WFUNC1(3) TO WFUNC2(4) .
: 31 MOVE WFUNC1(2) TO WFUNC2(3) .
1 I 532 MOVE WFUNC1(1) TO WwFUNC212) .
533 SHIFT=ALPHAL.
3 H3u MOVE APD(8) 70 APD(9).
2 53% MOVE APD(T) TO APD(B).
N I 536 MOVE APD(631 TO APDIT).
. 537 MOVE APD(5) TO APD(6).
-
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AS200A

MOVE APD(&) TO APD(S).

MOVE APD(3) TO APD(W).

MOVE APD(2) TO APDI(3).

MOVE APO(1) TO APD(2).

MOVE WFUNC2(8) TO APD(1),
MOVE WFUNC2(T7) TO wFUNC2(8),
MOVE WFUNC2(6) TO WFUNC2(7),
MOVE WFUNC2(5) TO WFUNC2(6).
MOVE WFUNC2(4) TO WFUNC2(S5),
MOVE WFUNC2(3) TO wFUNC2{4),
MOVE WFUNC2(2) TO WFUNC2(3).

SET=CON=FAC,

IF CCON=FAC(1) EQUAL SPACE MOVE OK=FAC(TALLY) TO
CCON-FAC2(1) GO TO SET=CON=-FAC1.
IF CCON=FAC(2) EQUAL SPACE MOVE OK=FAC(TALLY) TO
CCON=FAC2(2) GO TO SET=CON=FAC1.
IF CCON=FAC(3) EQUAL SPACE MOVE DK=FAC(TALLY) YO
CCON=-FAC2(3) 60 TO SET=CON=FAC}.
IF CCON-FAC(4) EQUAL SPACE MOVE DK=FAC(TALLY) TO
CCON=FAC2(4) GO TO SET=CON=FAC1.
IF DK=FAC2(TALLY) = SPACE 60 TO SET=CON=-FAC1.
IF CCON=FAC(2) = SPACE MOVE DK=FAC2(TALLY) TO CCON=FAC2(2)
60 TO SET=CON=FAC1.
IF CCON=FAC(3) = SPACE MOVE DK=FAC2(TALLY) YO CCON=FAC2(3)
60 TO SET=CON=FAC1.
IF CCON=FAC(4) = SPACE MOVE DK=FAC2(TALLY) TO CCON=FAC2(4) !
60 TO SET=CON=FACt. o
SET=CON=FAC1.
EXIT,

PlLi=CALC, .
MOVE wS2(TLLY2) TO CONV2, '
PERFORM CONVERSIONIL.

COMPUTE CSENS2(TLLY2) ROUNDED = WSENS (TLLY2) * R
ON SIZE ERROR MOVE 1 TO CSENS2(TLLY2),

Pw=CALC,

COMPUTE CSENS2(TLLY2) ROUNDED = WSENS (TLLY2) * R

ON SIZE ERROR MOVE 1 TO CSENS2(TLLY2).
CONVERSION1,

IF CONV2 EQUAL 'A' MOVE 1 TO R,

{F CONV2 EQUAL *1' MOVE .1 TO R.

IF CONV2 EQUAL *2' MOVE .2 TO R,

IF CONV2 EQUAL '3' MOVE «3 T0 R.

IF CONV2 EQUAL *4' MOVE .4 TO R.

IF CONV2 EQUAL '5' MOVE 5 T0 R.

IF CONV2 EQUAL '6' MOVE +6 TO R.

IF CONV2 EQUAL *T7' MOVE .7 TO R,

IF CONV2 EQUAL '8' MOVE .8 TO R.

IF CONV2 EQUAL *9' MOVE .9 TO R,

IF CONVZ2 EQUAL *0' MOVE .0 TO R,

IF CONVY = '0' MOVE .0 TO RR. /

EOF=ON=TAPE., '
CLOSE AS200-T1 WITH NO REWIND.

OPEN OQUTPUT AS200-T: WITH NO REWIND.
MONITOR RUN=CNT,

FND=RUN
MONITOR PATH=CNT.

CLOSE  AS200-T! AS200-R1.,
STOP RUN.
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0586
é ) 005 COHVS OF  WORKI
£ 018 CSENS OF  wORK= 0807 0433 0458
E 0133 CSENS2 OF WORK- 0S70 O0STL 0573 0S57a
3 0047 C1=CNT OF wORK] 0378 o0ai}
3 0091 DALPHA OF DAL 0273 0331
0092 DALPHAL OF  DALPH
6093 DALPHA2 OF  DALPY
3 0103 DAL T~FUNC OF DAl 0869 0878 ONTe
- ous9 DATA=ARRAYY OF  WORK]
3 610S DATA~ARRAYZ OF  WORK]
s 0049 DA=IND OF WORKI 0193 0198 022s
4 0090 DAl OF  DATA-
5 0106 VA2  OF DATA- 0367
; 00ys NDEP-FUNC  OF DAL 0198 0198 0240
0096 DOEP-FUNCI OF DOEP- 0228 0230 0231 0233 0235 0237 0238 0245
0097 DOEP~FUNC2 OF DDEP- 0229 0232 0236 0239 0246
> 030 DF1 OF DRUM= 0833 0435 0491 069) 0492 0493
0033 OF2 OF DRUM= 0856 0460 0497 0NST 0498 0499
0151 DIAG~1 OF WORK] 0308
. 0100 DK=FAC OF DAl 0551 0553 0555 0557
0161 OK=FACL OF DK-Fa 0268 0480
no2 PK-FAC2 OF DK=FA 0480 0558 0559 0%1 0563
099 DPH=SENS OF DAl 8267
P DRUM=F JLEL 0164 0421 0422 0429 O0L34 0446 Ou4Y
0031 DRUM=FILE2 0164 ON21 0422 0846 O4WT 04Ss 0uS9
6304 DYIYPE OF DAl 0260 0262
00Yu pwuc  OF DAL 0330
0098 OWUC-SENS  OF DAL 0199 0327
0044 D1-CNT OF WORKI Ox18 0426 0437 0448 0449 0451
nous D2=CNT OF  WORK] 0381 0423 0428 0426 0443 O0k51 0862
0113 EXTRASPACE OF  WORK=-
0128 EXTRA=SPACE2 OF  WORK~
0051 FALR OF WORKI 0173 0229 0232 0236 0239 0246
X 0056 FAL OF WORKI 0173 0228 0230 0231 0235 0237 0238 0245 0514
v 0057 FA2  OF  WORKI
0071 161 OF INTER 0386
ngv2 12 OF INTER 0387 0389 0391 0393 0395 0397 0399 000f 0w03
073 1€2) OF  INTER
0074 13 OF 1C2l 0388 0390 0392 O039% 0396 0398 0400 0802 080U
007% I1C4  OF  INTER 0405
0076 15  OF  INTER 0406
0138 IDENTIFIER=L OF NO-2= 0275 0288 0289 0290 0291 0292 0293 029% 0295 029
0277 0298 0299 0300 0301 0337
0139 IDENTIFIER=2 OF  NOe=2= 0276 0338
0070 INTER=CARD OF  WORKI 0383
: 0077 INT=C1 OF WORKI 0u07
2 0083 1TER=-CNT OF CONTR 0u27 0452
) nOSH LOOP=CK OF WORKI 0279 0287 0289 0290 0291 0292 0293 029 0295 0296 0297
3 0298 0299 0300 0301 0302 0302 0303 0305
- 0149 LOOP=LINE OF  WORK] 0303
0069 MA=IND OF  WORKI
0137 NO=2-WORK=-CARD2 OF WORKI 0306 0310 0326 0346 0385 0411 0430 0438 O4SS  OusD
0493 0u9% 0499 0500 0504
0ou2 PATH=CNT OF WORKI 0895 0501 0506 0593
; 0119 PATH=COMP  OF  WORK= 040S
; 0134 PATH-COMP2  OF WORK~ 0333 0349
3 0087 PO=ALL OF CONTR 0281 n3ul
- c08% PO=CNT OF CONTR 0280 0340
- 06027 PRINT=LINE OF AS200 0302 0303 0304 0304 0306 0306 0308 0308 0309 0309 o030
| 0310 0503 0503 0508 0504
0059 PUNCH=CNT  OF WORKI 0166 0183 0285 0348
n00% R OF WORKI 0571 0874 0SYT 0577 0578 0579 0580 03481 0582 0583 0348 038%
0586
ooul READ=CONTROL OF WORKI 0179 0180 0181 0282 02863 0284 0342 034} G3e4 0470
‘ 0419 0420 O4ky 045
;! 0067 RR OF  WORK! 0387
¢ | 0008 RRR OF  WORK]
A 0043 RUN=CNT OF WORKI 0280 0340 0381 0426 0427 0e51 0«S2 0306 0591
- n039 SAF=F1 OF  WORKI 0872 0473 0479 Ousl
X nouo SAF=F2 OF  WORKI 0872 0479 O0M86
i 0331 0361 0363 0361 ON67 0469 O4TH 0u7€ 0480 OuBO 0551 0553 0%55 0557 08SA
A 0559 0861 0563
| 0035 TAPE=REC OF  AS100 0367
; 6050 TLLYl OF  WwORK}
, 0044 TLLY2 OF  wORKI OR72 027% 0272 0334 0336 033 0868 0570 0870 0871 0873 0873
0574
| 0060 Twy OF WORKI 0212 u212 021s 021% 0215 0216 0216 0218 0218 0219 0220 0220
' 0221 G220 0226 0228 0229 0230 0231 0232 0233 0235 0236 0237 0238 0239 0240
‘ 0248 0246
i 0022 ™ OF  AS200 0493 0493 0494 049 0499 0899 0500 6500
] 0023 TRILT OF TRY

Y
R

=g

PRI TERT TR R AR




Lk At g

[ TeR Y )
‘

[ ST}
+

L4

tPROR
ERRUR
FRAVR
ERKOR
FRROK
FRRO®
ERRUK
FRFUN
FRPOR
tRROR
ERPUR
EHROK
ERRUR
ERROR
ERRUR
ERRUR
ERPUK
FRRUR
ERROR
FRROK
ERROR
ERRUR
ERRUK
ERROR
FRRUR
FRROR

002s
nu2s
Cobl
[J P H
0127
noe
0123

0110
ules
03ye
o
[ P11
nien
nig7y
nie2

Clun
aluh
M9

naza
nt47
nrey
[T
[LIT1Y
ol
nys%
Nlos
TS}

0503
0501
0559
0458
(1Y
nSh%
LETR ]
0591
LLT 3}
1LT3
0476
ey
469
0307
0331
0330
03e7
0271
oo
0267
0202
262
0219
n21%
fr1Yy9
0198

SI6h
SI6N
SIGN
SIGN
SIGN
SIGN
S16N
SIGN
SIGN
SIGN
SIGN
SIGN
SIGN
SIGN
SIGN
SIGN
SIGN
S1GN
SIGN
SIGN
SIGN
SIGN

WFUNC2

oF TR1

0331 0337 033
0545 0545 0586

wF=CK3
wF=CK2
L2
wFil
w2
wF2.

OF  WFUNC
OF wFl
OF  wFUNC
OF WwF2
WORK=LARO1 OF
WORK=CARD2 OF

WORK=CARD3  OF
WORK=CARD99 OF

WSENS

0399 0800 0401

PRESENT

OF
OF
OF  WORK]
oF
OF

OF

OoF
WSENS

OF

WORK]

WORK1]
WORK1

OF  WORK]
0240 0246
FIELD SHOULD oF
FIELD SHOULD BE
FIELD SHOULD BE
FIELD SHOULD 8E
FIELD SHOULD BE
FIELD SHOW.D BE
FIELD SHOULD BE
FIELD SHOULD BE
FIELD SHOULD BE
FIELD S40ULD BE
FIELD SHOULD BE
FIELD SHOULD BE
FIELD SHOULD BE
FIELD SHOULD BE
FIELD SHOULD BE
FIELD SHOULD BE
FIELD SHOULD BE
FIELD SHOULD BE
FIELD SHOULD BE
FIELD SHOULD BE
FIELD SHOULD BE
FIELD SHOULD B

HNO ON SIZE ERRORs OVERFLOW POSSIBLE
NG ON SIZE ERROR+ OVERFLOW POSSIBLE
SIGN PRESENT ON FIELD SHOULD BE POSITIVE
SIGN PRFSENT ON FIELD SHOULD BE POSITIVE

ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON

CONTR
0173

WORK =
WORK=
0526
0546

wF2
0173

WORK]
WORK ]

WORKI
4ORK T
0347
1502
INT=C
WORK]
0569
WORKY
0218
0216

0211}
0285

0262

oats
an
0s27
0547
0st2

0309
0308

032%
0326
osee
0403
0433
0267

0216
0219

0214

ASR0A

0323
0278
0s28
03e7
0838

0386
0328

0385
9386
0389
0804
0458

0219
[ F13

0216

POSITIVE
POSITIVE
POSITIVE
POSITIVE
POSITIVE
POSITIVE
POSITIVE
POSITIVE
POSITIVE
POSITIVE
POSITIVE
POSITIVE
POSITIVE
POSITIVE
POSITIVE
POSITIVE
POSITIVE
POSITIVE
POSITIVE
PCSITIVE
POSITIVE
E POSITIVE

0326
0276

0831
034S

0390
0571

0220
0262

0218

B-21/28

0527

0530
0588

0856
0385

0391
057

0267

0528
0209
s

0430

0392

0248

0221

0529
0290
0532

085S

0393

0313

0229

0330
029
0Sa2

0891

039%

0230

0331
0292
0543

0493

0395

0233

0332
0293
0543

0497

0396

0233

029
0548

0899

0397

0236

a330
05es

0S0Y

0398

0237
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PROGRAM:

Purpose:

AS300A

AS200-T1 (Path/sensitivity tape)
AS300-T1 (Sorted path/sensitivity tape)

Sort the path/sensitivity tape (AS200-T1) from AS200A by WUC,
ALPHA-DESIG, K-FACTORS. If this is a functional path tape,
this is the final output.
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IDENTIFICATION DIVISION.
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PROGRAM=1D. AS300A,
AUTHOF, ROBT RITTER.
REMAKKS . SORT PATH TAPE DROPPING 2 CARDS.

ENVIRONMENT DIVISION.

CONF IGURATION SECTION.
SOURCE=COMPUTER. UNIVAC=1108.
OBJECT=COMPUTER. UNIVAC-1108.
INPUT=OUTPUT SECTION.
FILE=-CONTROL.

SELECY AS300-CD ASSIGN TO CARD-READER-EIGHTY.
SELECT AS200-T1 ASSIGN TO UNISERVO H
RESERVE 2 ALTERNATE AREAS.
SELECT AS300-R1 ASSIGN TO PRINTER.
SELECT AS300-T1 ASSIGN TO UNISERVO F
RESERVE & ALTERNATE AREAS.
SELECT FSORT ASSIGN TO DRUM 150000C WORDS.

DATA DIVISION.
FILE SECTION.

FD
01

Fo
01

01

AS200~-T1  LAHBEL RECORD OMITTED DATA RECORD TR2
BLOCK CONTAINS 40 RECORDS.
TRZ,.
02 T=-wWUuC.
03 T1 PICTURE X,
03 T11 PICTURE XXXXXX.
02 T=wWUCALPHA PICTURE X(7).
02 FILLER PIC X{42).
L2 TALT PIC Xx(b),
02 TK=FAC PIC XXXX.
02 TPH=SENS PIC X(36).
02 FILLER PICTURE X.
02 T3 PICTURE 99Y.
02 FILLER PIC X.
AS300-CD LABEL RECORD OMITTED DATA RECORD CARD1 CARD2.
CARD1.,
02 C1 PICTURE X(7).
02 C2 PICTURE Xx{(T7),
02 C3 PICTURE X(66),
CARD2.
02 C4 PICTURE XXXX.
02 FILLER PICTURE XXXXX.
02 C5 PICTURE XXXXXXXe
02 FILLER PICTURE XXXXX.
02 C7 PICTURE XXXX.
02 FILLER PICTURE X(53).
02 C9 PICTURE XX.
AS300-T1 LABEL RECORD OMITTED DATA RECORD REC1
BLOCK CONTAINS 40 RECORDS.
REC1 PICTURE X(80).
AS300=R1 LABEL RECORD OMITTED DATA RECORD PRINT-LINE.
PRINT=LINE PICTURE X(132).
FSORT FILE CONTAINS ABOUT 60000 RECORDS DATA RECORD FSORT1
FSORT1.
02 F1 PICTURE X(7).
02 F2 PICTURE X(T),
02 F3 PICTURE XXXX.
02 F4 PIC Xx(36).
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02 FS PICTURE XXXX.
02 F6 PICTURE XX.
02 F7 PIC X(8).

WORKING=STORAGE SECTION.
77 REC=CNT PICTURE 99999.
77 P=CNT PICTURE 99.

77 T=CNT PICTURE 99999999.
PROCEDURE DIVISION.

PO,

OPEN INPUT AS300~CD.

OPEN OUTPUT AS300-T1.

OPEN OUTPUT AS300-R1.

OPEN INPUT AS200-T1.

MOVE 0 TO REC=CNT.

MOVE 0 TO P=CNT.

MOVE 0 TO T=-CNT.

SORT FSORT ON ASCENDING KEY F1l» F2¢ F5 F7 INPUT PROCEDURE
IN- EC OUTPUT PROCEDURE IS OUT=-SEC.

MONITOR REC1.

CLOSE AS300-T1 AS300-CD AS300=R1 AS200-T1.

MONITOR REC~CNT.,

STOP RUN.

IN-SEC SECTION.

151,

ADD 1 TO REC=CNT.

MOVE SPACE TO FSORT1.

READ AS300-CD AT END GO TO READ-TAPE.
IF C4 EQUAL *AFPH' GO TO FAILURE=CARD.
60 TO IS1.

FAILURE=CARD.

MOVE CS TO F1,
MOVE C? TO F3.
MOVE C9 TO Fe-
RELEASE FSORT1.,
60 TO ISt.

READ=TAPE.,

READ AS200-T1 AT END GO TO IS=EXIT,
IF T3 NOT EQUAL 01 GO TO READ-TAPE.
MOVE T=wUC TO Fl.

MOVE T=WUCALPHA TO F2.

MOVE TK=FAC TO FS.

MOVE TPH=-SENS TO F4.

MOVE TALT TO F7,

RELEASE FSORT1.

ADD 1 TO T=CNT.

ADD 1 TO REC=CNT.

GO TO READ-TAPE.

XS-EXIT.

EXIT.

OUT~SEC SECTION.

0Si.

RETURN FSORT RECORD AT END 60 TO OS-EXIT.
MOVE FSORT! TO RECY.

WRITE RECY.,

ADD 1 YO P=CNT,

IF P=CNT LESS THAN 3

WRITE PRINT~LINE FROM FSORTL.

GO 70O 0S1.

OS-EXXT.

EXIT.
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ru20
0034
0050
o047
0052
0088
0082
0ive
oos2
0117
0109
0109
0066
0094
0u2¢
0034
0050
0047
0035
0039
0036
0037
0038
0040
o042
0ouy
0046
0052
0053
0054
0055
0056
0057
0058
0059
0060
0051
0063
0062
0049
0028
0029
0030
noa22
cubl
n023
0026
0024
0025
0032

CoBol CUMPILATION TIME

ASS00A

CROSS REFEREN
AS200-T1 o012
AS300-CD 0011
AS300-R1 0014
AS300~-T1 0015
FSORT 0017 0052

SFAILURE=CARD
*IN-SEC 0075
*1S-EXIT OF
*1S1 OF  IN-SE
*0S-EXIT OF
*0S1 OF OUT=S
*0UT=SEC 0075
*P0 OF SSAAB
*READ-TAPE OF
AS200-T} 0070
AS300-CD 0067
AS300-R1 0069
AS300-T1 0068
CARD1 OF  AS300
CARD2 OF  AS300
C1 OF  CARD1
c2 OF CARD1
c3 OF CARD1
Cc4 OF  CARD2
csS OF  CARD2
c? OF  CARD2
C9 OF  CARD2
FSORT 0074 0075
FSORT1 OF
Fi1 OF  FSORT
F2 OF  FSORT
F3 OF  FSORT
F4 OF  FSORT
FS OF  FSORT
F6 OF  FSORT
F? OF  FSORT
PRINT~LINE OF
P=CNT OF  WORKI
REC=CNT OoF
RECL OF  AS300
TALT OF TR2
TK=FAC OF
TPH=SENS OF
TR2 OF  AS200
T=CNT OF  WORKI

T-wuC OF TR2

T=WUCALPHA  OF
Tl OF  T=wuUC
Tl oF  T=wUC
T3 OF TR2

2 SECONDS.
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0020
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0050
0047
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0075
IN-SE
0086
oUT=s
011s
0075

IN=SE
0077
0077
0077
0077

0085
0088
0089
0090
0075
FSORT
0074
0074
0089
0099
007y
0090
007y
AS300
0072
WORKI
0077
0101
TR2
TR2

0073

0096
TR2

0095

IN=SE
0075
0095
0092
0109

0075

0085
0094
o084

0109
0083
0088
0097

0098
0101
0114
0112
0071
0110

0098
0099

0102
0097

0085
0106
0117

0095

0091
0096

Cliy
0114
0078
0111

0104

0101 0110 0114

0082 0103
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PROGRAM: ASA00A

3 E Inputs: AS300-T1 (Path/sensitivity tape)
[ Output : AS400-T1 (Combined path/sensitivity tape)
' Purpose: For sensitivity path runs only, paths are combined under the same

WUC with the same Provisory Factors.

&

i Method: The input tape is sorted on WUC, ALPHA, K-FACTOR (Provisory

] Factor). Sensitivity combining is done first within K-factors

having the same ALPHA, using 1-(1-S1)(1-S2)(1-Sp). When there

is more than one ALPHA for a WUC sensitivities of each ALPHA
are combined using S1 + S2 + Sy/#ALPHAS, where #ALPHAS is the
number of ALPHAS for this WUC. The final result is one record
for each WUC/Provisory Factor combination.

o

™ ™
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AS400A

12129190 SBUR COB AS400A,AS400A
UCC COBOL VERBION 3,0LA
COMPILED ON = 87 JAN 70 AY 42129150

)\ {OENTIFICATION OJVIBION,

2 PROGRAM®]D, AS4004,

3 AUTHOR, ROBT RITTER, -
4 REMARKS, SENSJTIVITY PATH CQMBINE,

) ENVIRONMENT DIVISION,

6 CONFIGURATION SECTION,

? SOURCE=COMPUTER, UNIVAC+1108,

(] OBJECT=COMPUTER, UNIVAC=1108,

9 INPUT=0UTPYT SECTION, .

10 FILE=CONTROL,

11 SELECT KSORY ASSIGN TO DRUM 100 WORDS,

12 SELECY A8200eTL ASSICN TO UNISERVO F

13 RESERVE ¢ ALTERNATE ARGAS,

14 SELECT A8400«T4 ASSIGN TO UNISERVO W

1% RESERVE ¢ ALTERNATE AREAS,

16 SELECY AS400<Ry ASSIGN TO PRINTER,

17 SELECT AS400«CD ASSIGN TO CARDsREADEREIGHTY,

18 SELECT FSORY ASSIGN TO DRUM 100C WORDS,
19 DATA DJVISION,

20 FILE SECTION,

21 80 KSORT PILE COn.AINS ABOUT 4 RECORDS DATA REGORD KSORTY,

22 04 KSORTY, ;
23 02 K§% PJCTURE X, <
24 ®D A8400«CD LABEL RECORDS OMITTED DATA RECORD CARDY,

23 04 CARDL PICTURE X(80), .
26 FD \5400#R1 LABEL RECORDS OMITTED DATA RECORD PRINTe| INE, {
27 03 PRINT<LING PICTURE X(132), -
20 FD AS200+T{ LABEL RECORUS OMITTED DATA RECORD RECL
29 8LOCK CONTAINS 40 RECORDS, ,
30 04 RECL PICTURE X(80), t
3 ED AS400=T{ LABEL RECORDS OMITTED DATA RECORQS FTL PY2 .i
32 8LOCK CONTAINS 40 RECORDS,

33 0L FT4, }
34 02 FLWUC PICTURE X(7), |
35 1 02 FLALPHA PICTURE X(7), :
3¢ 22 02 FiKePAC PICTURE XXXX,

3 30 02 FLPN=SENS,

3 30 0y PLPS PICTURE 9V9(3) OCCURS 9 TINMES,

39 0 02 FIMISSSENS PJCTURE 9Vo(3),

4 L 02 PieALPHAS PICTURE 99,

L} 10 0 02 FisALY PIC X(8),

2 04 FT2 PIC X(6D),

4 80 PSORY Z1LE CONTAINS AROUY £00 RECORDS DATA RECORD FSORTY,

. 01 FSORTY,

45 02 FL PICTURE X(14),

Ty 02 FKEY PICTURE XXXX,

“ 02 F2 PIC Xx(80),

. WORKING»STORACE SECTION.

1) 77 YM3 PIC P9V9(12).

77 $PHR PICTURE 9Ve9e,

77 $PN3 PICTURE 9Ved9,

77 TaLLYL PIGYURE 99999,

77 STOPeCNY PICTURE 99999 VALUE O,
27 &4 PICTURE 9Y98099999,

77 82 PICTURE 2v99999399,

77 NOw4LPHAS PICTURE y9°¢,

77 FTaCNT PICTURE 9(3),

w

~
N GNP o “nN
[~ eRefoNoye ol ocowN

w
L
Feyv
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[ ASL00A
%8 130 77 PT<CNT PICTUNE 9(4).
I %9 140 77 ARENT PICTURE 9(3),
0 1350 77 OUT=ENT PJCTURE 99999 VALUE 0,
61 160 77 TLY PICTURE 9(5),
62 170 77 C83 PICTURE Wv9(3),
!: 3 100 77 C82 PICTURE Wy%¢3),
64 1% 0 0y K=ARRAY,
¢ 190 G2 K GCCURG 4 TIMES PICTURE X,
66 20 0 04 ARRAYY,
E 7 20090 02 ARRAY<ENTRY OCCURS 100 T]MES.
: 8 200 03 AWUC PICTURE X(7),
6 211 03 AR=ALPHA PICTURE X(7),
0 222 03 AReKFAC PJCTURE X(4),
T 7 230 03 ARePHSENS,
HY 122 230 04 ARPS OCCURS 9 TIMES P]CTURE 9v99V,
3 290 03 AReMISS PICTURE 9v999,
74 2% ¢ 03 AN=ALPHAS PICTURE 69,
}' % 300 03 AReALT PiC X(8),
- 76 1154 0 04 WORK=-RECYS,
77 $154 0 02 wii PJCTURE X(7),
. 78 1199 § 02 W32 PJCTURE X(7),
i 79 1156 2 02 w3 FICTURE X(4),
& 80 1187 0 02 W§L OCCURS § TIMES PIC V999,
81 1163 0 92 WKsFAC,
] 02 1163 0 03 KFL  PIC X.
I 83 1163 1 03 KF2  PIC X.
. 84 $163 2 03 KF3  PIC X»
85 1163 3 03 KFe PIC X,
. 86 1163 4 02 W16 PICTURE XX,
i' 87 1184 0 02 WALT PIC X(d),
: 8 1165 2 02 FILLER PIC X(39),
89 1172 0 04 WORK=RECZ,
- 90 11172 0 02 WUuC PICTURE X(7),
) "o 02 ALPHA PICTURE X(7),
: 92 1174 2 02 KeFAC PJCTURE XXXX
93 1178 0 02 PHeBENS PICTURE 9499 NCCURS 9 TINMES.
94 1188 § 02 M]SSION-QENS PICTURE 9v999,
95 1181 4 02 Na PICTURE 99,
i. 9 1182 0 02 ALY PIC XtO),
97 1152 0 PROCEDURE DIVISION,
T 1) RO,
! 41 OPEN INPUT AS400-CD.
100 OMEN INPUT AS200eT1,
101 OPEN OUTPUT AS400<RY,
.- 102 OPEN OUTPUT AS40QeT),
; 103 MOVE @ T0 FTeCNT,
i 104 MOVE O TQ PTeCNT,
108 MOVE 0 YO ARSENT,
- 106 MOVE 0 YO NOeALMHAS,
L 107 . 12 Y
108 READ 28200~T4 AT END GO TO ENDeRUN,
109 MOVE RECY 70 WORKe=R&CY,
. 110 IF W12 EQUAL SPACE G0 TO P31,
X 11% INeSEZ SECTION,
. i S,
113 1931 oenroRM CLEARARRAY VARYING YALLY FROM § BY § UNTIL TALLY
: 114 GREATER THAN 100,
! 143 MOVE O YO ARSENT, MI$&{ONeSENS,
. 11¢ MOVE RECL Y0 WORK=RECH,
117 I1F w12 EQUAL SPACE GO TO P&,
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AS490A
118 i Wil LEGS THAN '222Z222*' GG T0 9%,
119 MOVE wii TO WUC,
; 120 17 WKeFAG NOT EOQUAL SPACE PERPORM LORTeR<PACTORE,
N 128 MOVE WKePAC T0 KeFAC,
ok 122 MOVE  WALT TO ALY,
3 123 PERFORM SET=SENSL VARYING TALLY FROM g BY § UNTIL TALLY
3 12¢ GREATER THAN 9,
; 129 MOVE W12 TO ALPMA,
i 126 182,
; 127 READ AS200«T{ AT END GO TO FINISHsUP,
3 128 MOVE RECY 70 WORK=RLCL,
! 129 IF W12 €QUAL SPACE GO TO 182,
& 130 IF Wit LESS THAN '2222222' GO YO 1S2,
& 131 IF WKsFAC NOY EQUAL SPACE PERFQRM sonr-x-raCTons.
; 132 IF Wi2 NOY EQUAL ALPMA OR WeFAC NOY EQUAL ReFaC
3 133 PERPORM BET-ARRAYSENTRY,
| 134 MOVE WKeTAC YO KeFAC,
§| 138 MOVE WiR TO ALPMA,
' 136 MOVE WALT TO ALT,
) 137 1F Wil NOT EQUAL WUC G0 TO QUTPUTSEC,
E 138 PERFORM COMBINE=SENS VARY{NG TALLY FROM { BY 1 UNTIL TALLY
3 139 GREATER THAN 9,
; 140 GO TO 182,
% 141 OUTPUTSEC SECTION,
3 342 083,
143 SORT PSORT ON ASCENDING KEY FKEY INPUT PROCEDURE 1S
3 144 FIN QUTPUT PROCROURE 1S FOUT,
: 148 PERFORM COMBINE-ALPHAS,
. 146 MOVE 0 TO NOeALPHAS,
; 147 IF STOP=CNY LESS THAN 99 GO TO 1°4,
s 148 GO TO END=RUN,
3 149 COMBINE~ALPHAS,
3 190 MOVE ARFAYENTRY{1) TO WORK=REG2,
; 151 MOVE NQe=ALBHAS TO NA, MOVE SPACK TQ ALPNA,
] 152 MOVE 2 TO TALLYY,
4 193 IF AWUG(2) EBLLL SPACE PERPORM WRI . £«TAPEeREC,
4 154 MOVE O YO MISS]ONeSENS,
155 PERFORM CAL VARYING TALLY FROM 2 RY { UNTIL AWUCETALLYL?
156 EQUAL SPACE,
157 CAL,
198 ADD 1 TALLY GIVING TalLLYi,
199 IF AR=KFAGC(TALLY) NOT EQUAL K~FAC OR
160 ALT NOT EGUAL AR<ALTLTALLY)
| 161 PERFORM WR]TGeTAPE=REC,
¥ 162 IF MISSIONSENS NOT EOUAL 9 ANg
= 163 AWUSLTALLY) LEES TWAN '2Z22211' PERFORM ADDSENSY
164 VARYING TLY FROM § By § UNTIL TLY GREATER THAN 9,
- 165 IF MISS]ON=BENS NOT EQUAL ¥ AND AWUCCTALLY)
g 166 GREATER THAN '2221211'
i 187 PERFORM ADD=SENS VARYING TLY FROM § 8Y 3§ UNTIL TLY
188 GREATER THAN 9,
; 169 MOVE 0 YO MISS]ON=3ENS,
: 176 IF ARSKPAC(TALLY) BGUAL X~FAC AND AWUC(TALLYL) EQUAL
2 171 SPACE PERFQRM
;o 172 WR]TE=TAPESREC,
i 173 ADD=SENSY .
3 174 COMPUTE PWeBENBITLY) RQUNDKD »
2 175 PHSENS(TLY) & ARPSITALLY, TLY) »
2 174 PHeSENSCTLY) ® ARPBLTALLY, TLY)
¥ 177 ON S1ZE ERROR MONITOR WH=SENS(TALLY),
| B-36
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- Gormvomas F
% L]

At

178
179
180
181
182
183
184
168
186
187
188
149
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
208
207
200
209
210
211
212
243
214
218
246
ri%j
218
219
220
221
242
223
224
229
226
227
228
229
230
231
232
233
234
238
236
237

ASL00A
ADUSENS,
200 ARPS(TALLY, TLY) TO PH=SENS(TLY),
WRITE=TAPE~REC,

IF NO=ALPHAS LESS THAN 1 MOVE & TO NO=ALPHAS,
PERPORM AVEeSENS VARYING TLY PROM  BY 3 UNTIL TLY
GREATER THAN 9,
PERFORM MISS]ON=SENSITIVITY,
MOVE SPACE TO ALPMA,
MOVE NQ=ALPMAS TQ NaA,
WRITE PRINT=_LINE FROM WORK-RECZ,
WRITE FY1 FROM WQRK=REC?,
ADD § TO OUT<CNT,
PERFORM CLEAR=PH-SENS VARYING TLY FROM 1 BY UNTIL TLY
GREATER THAN 9,
MOVE ARRAY~ENTRY(TALLY) TO WQRK<-REC2,
MOVE 9 TO MISSIONSSENS,
‘Vh'SENS.
1F NQealPHAS EQUAL O MOVE 3 TO NOeALPHAS,
DIVIDE NO=ALPHAS INTQ PH=SENS(TLY) GIVING PHeSENS(TLY)
ON 8J2ZE ERROR MONITOR NO=ALPHAS,
OUTSEC=EXIT,
EXIT,
FIN SECTION,

FSi.
PERFORM FS2 VARYING TALLY FROM 1 RY 1 UNTIL TALLY
GREATER TMAN 100,
GO TO FINSEX]T,

]
IF AWUCCTALLY) EQUAL SPACE GO TO FINeEXIT,
RELEASE FSORTY1 FROM ARRAYSENTRYL{ TALLY)
FlN-EXlT.

EX]T,
FOUT SECTION,
Fo

FS2

GREATER THAN 100,

PERFORM FO2 VARYING TaLLY FROM 1 BY § UNTI, TALLY
GREATER THAN 100,

GO Y0 FINEXIT,

02
"RETURN PSORT RECORD [NTO ARRAYeENTRY(TALLY) AT END
G0 10 FOUTSEXIT.
FOUT=EX1T,

EXiY,
SONT~K=FACTORS SECTION,
SKSY,
MOVE WK=FAC YO KeARKRAY,
IF K{2) EGUAL SPACE AND K(3) EQUAL SPACE AND w(é) EQUAL
SPACE GO TQ SKS-EXxIT,
PERPQRM SCRATCH=DUPS,
MOVE KeARRAY TQ wWK~-FAC,
IF K(2) RBOUAL SPACE AND K(3) BQUAL SPAGE AND K(4) EQUAL
SPACE GO TO SKS=EXIT,
SORT KSORT ON ASCENDING KEY KS§Y INPUT PROCEDURE 1S
KIN QUYPUT PROCEDURE 1§ L
MOVE KeARRAY T0 WKeFAC,
G0 TO SKS=EX!Y,
SCRATCH=DUPS,
1P K(1) EQUAL X(2) MQVE SFACE T0 K(2).
1P K(1) EQUAL K(3) MQVE SPACE TO (3},
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=7

238
r 3 1
240
(123
242
243
204
r{}}
246
r {24
248
249
2%0
2%
2%2
253
254
258
256
257
250
2%9
260
26,
262
263
204
20%
266
267
260
209
270
27y
272
273
274
s
276
an
27
279
280
283
202
283
284
288
28¢
207
208
r{l
290
a9
292
4]
294
2%
o I}
a9

AS400A

IF K(1) EOQUAL K(4) MOVE SPACE TO x(4),
I[P K(2) EQUAL K(3) MOVE SPACE TO x(3),
IF K(2) EQUAL K(4) MOVE SPACE TO K(4),
IF K(3) EQUAL K(64) MOVE SPACE TO x(4),
SKS-EX]Y,
Exiv,
Kg: SECTION,
XS,
PERZORM KS2 VARYING TALLY PROM §  BY 4 UNTIL TALLY
GREATER THAN 4,
G0 TO KINegX!]T,

K82,
v(TALLY) NOT EQUAL SPACE RELEASE XSORTY FROM K(TALLY),
KINe
&
KOUT SkGT uN,
K83

[ ]

MOVE SPAGE TO K=ARRAY,

PERFORM KS4¢ VARYING TALLY FROM 1 BY § UNTIL TALLY
GREATER THAN 4,

. GO TO XOUT-EXIT,

K84,

RETURN KSORT RECORD INTO X(TALLY) AY END GQ TO KOUTeEX]T,

KOUT=EAlT,

EXIT,

MISC SECTION,

MOVE WSI(TALLY) TO PHeBENS(TALLY),

SET-ARRAYSENTRY,

ADD 1 TO ARegNT,

MOVE WORK=REC2 TO ANRAY=ENTRY({ARENT),

IF W12 NOT EQUAL ALPWA ADD 4§ .TO NO=A PNAS,

PERFORM CLEAR=PHSENS VARYING TLY FROM § BY { UNTIL TLY
GREATER THAN 9,

CLEARsARRAY,

MAVE SPACE TO ARRAY=ENTRY(TALLY),

MISSION=BENBITIVITY,

MOVE PH=RENE(2) TC SPN2,

MOVE PH=SENS(8) 7O SPND,

COMPUTE PHBENG(2) ® PMaSENS(2) ¢ PHOSENS(Y) »
PH<SENS(L) ¢ PH-SENB(2) ON SIZE ERROR
MONJTOR PH-SENS(L) .

CONPUTE PHeSENG(8) ® PHeBENS(8) ¢ PHSENS(9) «
PH~SENSLB) ® PHeSENS(®) ON SIIE ERRQR
MONJTOR PHeBENS(Y),

COMPUTE 8§14 ROUNDED = (PHeSENS(Q) ¢ PNeSENS(8)) o (PHeSENS(2)

o PHBENS(B)) ON SIZE ERROR MONITOR PHeBENS(2),
COMPUTE 82 RCUNOED =
(PH=SENS(3) o 5,4 ¢ PH-SENS(4) & 26,8 ¢ PH=BSENS(5) o
23,1 ¢ PHeSENS(A) & 26,8 ¢ PHeBENS(7) o ¢,4) / 88,2
ON SIZE ERROR KIN]TOR PHSENS(Z),
COMPUYE MIGS]ON=SENY ROUNDED = 83 o 82 ~ S4 o S§2 ON SIZE
ERROR MONITOR 83,
MOVE 8PM2 TO PU=SENS(2),
MOVE 8PKW8 TO PHeQENS(8),
CLEAR=PH=BENS ¢
MOVE 0 TO PM-SENS(TLY),
COMB INE =RENS,
MOVE PHeSENS(TALLY) 70 €81,
MCVE W84(TaALLY) 7O CS§2,

B-if

.
———a .
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298
299
300
304
302
303
304
305
306
307
308

ASt00A

COMPUTE PHeSENS(TALLY) ROUNDED * €81 ¢ C§2 » C81 o CS2
ON S]2E ERROR MONITOR PH-SENS(TALLY),

FINISH=UR,

MOVE 999 TO STOPeCNT,

sOVE 12202 TO wWig,

PERFORM SET=ARRAY-ENTRY,

PERFORM OUTPUT-BEC.,
END'“‘ IN,

MONJTOR QUT<CNY.

CLOSE A8400~T{ AS400-CO AS200T1 AS400<RY,

STOP RUN,

B-39




0212
(123

a8

ag2?
ngeq

00?8

nose
0070
0073
0074

0063

4988013 0012 0p28
489400eC0 0017 002¢
2080003 001¢ 0026
oTan 0036 0033
FOORY 0038 0043
XSORY 00t 0021
*ADU-38N8 oF Uty
ADDSBENGL OF  QUYPY
o4 Vi-BENS oF outey
oCal O OUTPU 8396
SCLEARCARRAY OF nisc
SCLLARCPH-BENS o
SCOMBING=ALPNAS or
SCONBINE=SENS oF
SENYRUN

oF N
SFOUT 0344 0344 0144

(141

opo0d Of  FOUT 0236
(1239 OfF FIN

ors2 oF IN 0204
Q]N.l‘c

o181 OF INe8E 0347
o182 OF INeBE 0329
KN 0232 02%2 o2
oKINEXN]?

oF  KIN
oxOUT 0232 0232 0232
oxOUT-EX!? oF Koyt
(133} 0F XIN
(131 oF KIN 0248
ox8) oFr  xOUY
(T 06  xOur 0298
(131 14
-nxslxon-ctuixvxvgrv
(1,119 0F  oute
oouvru?-ltc oxsv 0309
SOUTSEC-EXIY OF QUTPY
0 0F  $SaAp
Py 0F  SSAAD 0310
SgCHATCH=DUPS or
OSRT~ARRAYENTRY oF
OgE~SENSY 0f  MIsC
ogKP=eX1Y OF  SORTe
ogKdl OF  SOATs
0gONTeK+FACTONS 0424
SWRITE=TAPE=-REC [
ALPHA OF  WOMKe Q129
18 OF  WORKe 0322
AN®ALPHAS oF ARRAY
AR OF  ARsPH 0474
Aunav-tuvkv OF  ARRAY

ARRAYY oF  NOAKX}
ANSALPNA OF  ARRAY
ARALY OF  ARRAY
ARSENT OF  WORK]
ARSKPAC OF  AMRAY
AReRIgS OF  ARRAY

ARSPHEENS OF  ARRAY
48200014 0400 0100
A8400-C0 3% 0307
A3400=RY 0304 0307
A8400974 0402 0307
ANUC  OF  ARRAY 049)
CAxDL  OF  AB400

€0 OF  WORK] 029
cse OF  WORK] 0297
FYRY  OF  FSORT 0443
FRURT 03143 0144 (144
FSORTY op  pAQRY
#T°CNY P WORK]
AL} UF  AS400 0188
A0 oF  A8400

) or  FRQRY
PLALPIY or rny
FiReFiC LAY

FIRISSSOENS OF  PYy
PIPHeSENS OF  FTL
FIP8  OF  FiPMe
FINUC OF P14
FL-ALNAS  OF  FTY

FivaLY AL
?l OF FSONY
KeARR 0329

Oll. Dlll Ol)l 02)e

ASAO0A

CROSS REFERENGCE LTIGY

i 03]
023Y

8144
0370

0307

036)

0219
0207

c226 0229 0229 0230 02X 0236 02)¢ 03>

048¢

0267

0164

0214
OtOQ
0343

03140

0216

0484

0268

[ TS5

0234 0214

c272 0272 o272

0484

0303

0332
0802
agee

0204

0303 0303

0463 0162 0173 0473 0473

027y

0237 02y

0239 ORED 0240 O0R4Q OR4L 029y 0241 0293 0290 oOReO

——




P

ASA00A
0082 xrFs OF wXefa
nos3 KFZ  OF  uWKeP)
0084 xrd OF  wWKePA
0008 xre OF  uKeP§
npag «SORT 0231 0232 0332 G260 0260
ng22 XSORTY OF KSOMT 0250 0230
nop23 x83 Ob  KSORT 0238
noee KedRRAY 0F WORK] 023¢ 0228 0233 02%%
0092 koPAC OF wORKe 0321 0333 03364 0360 0174
0094 nl’lxou-sENi OF wORKe 0140 0334 0162 0163 0169 0193 0200
00vs ORXe 0351 0406
20%8 o-luvuns oa WORK] 0306 0146 0331 0181 0381 0186 0199 0495 01vé 0197 0269
00AD QUT=CNT or WORK] 0389 03%¢
00v3 PHeSENS NORK> 0473 04170 0‘79 0477 0380 0196 0197 0263 0275 0276 0277
0278 0278 0119 0277 0279 0200 0204 0202 0280 0282 0203 0203 0204 0284
0484 0200 0206 0207 0207 0207 0289 0293 0292 0294 0206 0293 0299
0027 PRINTeLINE OF  AS4UQ 0187 0487
005 PT=CNT OF  WORK] 0404
0030 RECL  OF ASZ00 0309 0316 0128
00%0 SPWZ  OF  WwORK] 0273 0294
2051 SPn8  OF wORK] 027¢ 0292
nos3 STUP-CNY OF WORK] 95347 0308
0054 s1 OF  wORK] C283 0209 0289 02%0
00%% 82 0F uonxs 0204 0209 0290
0460 0461 0463 0264 0170 0479 0376 0477 0479 03192 0202 0204 0202 0206 0207

0312 0214 0212 0214 0246 0214 0219 0246 0248 0246 0350 0250 0296 0258 0296
0260 0263 0265 0273 029¢ 0297 02% 020

00%2 TAbLLYY OF WORK] 04192 0136 03198 0378
006y wy OF WORK] 0364 0365 G164 03167 0169 0167 0179 017¢ 0176 0477 0474 04?9
0480 0382 0304 0282 03190 0192 0190 019 0197 0270 0272 0270 0294

0049 ™ OF  wORK}
coe? WALT OF  WORKe 0322 0336
008y WK=FAC OF  WORK~ 0320 0123 013% 0133 013¢ 0224 0228 023
0076 WORKeRECY OF WORK] 0309 0116 0428
0089 WORKeREC2 OF WORK] 0180 0187 0489 0ol Q268
0080 WSl OF WORK= 0265 1297
n090 wUC OF  wORK~ 0119 0437
0077 Wil OF WORKe 0318 0449 0130 047
0078 wid OF  WORK- 0110 0117 0128 0329 0432 0133 D024% 0302
0079 wid OF  WORKe
0046 wié OF  WORK~

£NROR 0299 SIGN PRESENT ON FlELD ONOULD 8t POSITIVE

“RROR 3299 SIGN PRESENT ON FIELO SHOULD 8k POSITIVE

ENROR 0297 SIGN PRESKNT ON PIELD SWOULD 8k POSITIVE

fRROR 0296 SIGN PRESENT ON FIRLD SHOULD Bt POSITIVE

$RROR  Nn27) SIGN PRESENT ON FIELD SHOULD B POSITIVE

FHROR 0265 SIGN PRESENT ON FIRLD SHOULD 8E POSITIVE

ERROR 0248 SIGN PRESENT ON FlKLD SHOULD BE POSITIVE

£RROR 0260 SIGN PRESRNT ON FIRLDO OMOULD Ot POSITIVE

FRROR 0250 SIGN PRESENT ON FIELD SHOULD B& POS8]TIVE

FHRROR  N250 SIGN PRESANT ON FIELD SHOULD Bt POSITIVE

ERROR  N219 SIGN PRESENT ON FIELD SMOULD Bt POSITIVE

rRROR 0207 SIGN PRESENT ON FIELD SHOULD 8k POSITIVE

FRROR 0206 ] ON PRESANT ON FIELO SHOULD Bk POBIY vs

FRROY 03193 SION PRESENT ON FPIRLO SHOULD € POBITIV

FRROR 0146 NUMEPIC MUVE MAY RESULY IN LEFT TRUNCAT!ON

ERROR D106 AND/OR OVERELOW INTOQ F!LLEl.

EMRQR  NT9 SJGN PRESKNT ON FI&LD SMOULD BE POSITIVE

EWROR 0177 S]GN PRESENT ON FIEL0 SHOULD BE POBITIVE

ENROR 0477 SIGN PRESANT ON FIRLD SNOULD Bk POS]ITIVE

FRROR 0177 SIGN PRESENY ON FIELO SMOULD BK POSIYIVE

FRRON 0472 SIGN PRESENT ON FIKLO SHOULD SE POSITIVE

FRROW 0167 S]ON PRESKNT ON FIELD SHOULD CE POSIT]VE

ENROR N8 SIGN PRESENT ON FIELD SHOULD BE POSITIVE

FRROR 0161 S]GN PRESENT ON FIELO SNOULD B: POSITIVE

FRROR 0161 SIGN PRESENT QN FIELD SHOULD BE POl!YlVE

ERROR 0158 NO OF 512k ERMOR., OVERFLOW POSSsI,

EWROR 0151 NUMERIC MUVE MAY RESULT IN LEFY vnuucA710~

EHROR 01%1 AND/OR OVERFLOW INTQ FILLER,

FUACL COMPILATION TIME ¥ SECONDS,

pey Py g ey ey Py P ey e ey EN BN S AR TR A BB B
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i. PROGRAM: AS500A

‘R

{1 == AS500-CD

ANE Output: AS500-R1

£ | L AS500-D1

-

! L Purpose: This is a formatted dump of the combined path/sensitivity tape

§ generated in AS400A. Output can be a printout of combined paths
i - and/or a deck of cards with WUC versus flight-phase sensitivity.
i i Output is controlled by the control card AS500-CD.
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G

AS500A

195319198 OOUR COB AS9004,485004
uec COB0L VERBION 3,
MPILED O » {7 .wo 0 AT 19119154
) JORNTYIPICATION DIVISION,

3 10, 04,
3 au;‘m. ROBT RITIRA,
4 PRINTSCONSINED PATH SENGITIVITY,
9 mamnv 01visioN,
. CONPIBURATION umm
? | ;ue-sm.
[} ooJiCY ommn. UNIVaGe3400,
[} INPUTSOUTPUT SECTION,
10 FILE-CONTROL ,
i SELECT 48300+CD Allxeu 10 c&ao-ntnocu-txcntv.
12 SELECY 48300004 16N TO CARDSPUNCHeR 18MTY,
13 SELRCY “lll-lt AlO OGN 70 PRINTER
14 SELACT 454011 48BION 10 UNISERYVO M
Y ) VE 4 ALTERWAYE AREAS,
t; g:l'.: DlVlOlON.
1
18 0 Aslon-co LAOIL alcoun ONITTED DATA RECORD CARDY,
19 04 CARDS PIC x(00)
20 D A8500-03% LIIIL RECORD OM;TTED DATA RECORD PGl INE,
3 04 PCuelINE,
7] ot PLLL rtc10lt x(ou).
3 1?2 2 PL2 PICTURE X(12),
24 k0 Atsoo-l; LADEL alcoao onttvto DATA RECORD PRINT=| INE,
23 08 PRINTOLING PICTURE X33
2 FO AS400-T3 LADEL RECORV ontf?lo DATA MICOROS PTL FT2
b1 BLOCK CONTAINS 90 RECORDS,
b1 03 F14,
29 02 FINUC PICTURE X(7),
1] 11 08 FIALPHA PICTURE X(Y),
N e 02 PEKePAC PICTURE XXXX,
32 30 02 PLPNBENS,
3 30 03 FLPE PICTURE SV¥(3) OCCURE 9 TIMES,
3 90 on vanxot-clul PICTU.T SVYN(Y),
3% 94 02 FieALPHAS PICTURE 99,
3¢ 100 02 Fiealy PIC X(H),
» 04 BT2 PJCTURE X{68),
3 WORKINGeSTORASE slctxou‘
3 77 ENT-CNT PICTURE 9999
40 10 77 LIMESCNT PICTURE 99999,
4 20 01 PLY,
@ 20 02 WUC PICTURE XXXXXXYGSS-
[} 34 02 KePAC PICTURE XXXXB8,
“ .9 02 PHeSENS OCCURS 9 TINES PICTURE 9.99988,
s 192 02 €8 PIC X(31).
i 4% 17 1 02 Na PICTURE B ”II.
! VY X 02 ALY PIC X(8),
@ 200 04 WEADY,
9 200 02 Wiy PICTURE X(33) vn;u: ' "
% 14 02 WER PICTUAR X(33) vaLuk
SO 'TOTAL SENSITIVITY BY FLIGHT PHASE!,
52 304 02 W33 PICTURE X(3%) VALVE
53 30 4 fnescaeopannsan N°Q'|
M 20 04 MEADR,
8 Y0 o2 uzt PICTURE ut::» vnuut
% Y0 ' wue s N2 Pt
97 43 02 W22 PICTURE xtzo vauut ‘WS P& PNY  PHE P,
%N 4y 02 W23 PICTURE X(30) VALUE 'WY  PNg  PNY Yy
% 811 02 ¥24 PICTURE X{310) VALUE 'aLPWAS ALT*,
:2 r=OCIDURI DIVISION,
o2 MOVE O TO ENYeONT,
o3 MOVE 0 YO LINE<GNT,
o OPEN INPUY AS400eTY,
1 OPEN OUTPUY AS30Q<RY,
o] OPEN OUTPUT ABDOO=0S,
o7 OPEN INPUT A89Q0-CD,
:: . PERFORN NEADSL INES,
(£ Y]
70 READ AG400eT4 AT END GO TO END=AUN,
n IF FiWUC LESS YNAN 'zzz:zz:' G0 Y0 Py,
72 MOVK SPACE TO PCHel INE
73 neve F1R 70 p;}
74 MOVE SPACE YO L2,
% WRITE PCHel INE,
103 40D & 10 ENTeCNY,
n PERPORN novi.nno.rnlnrg
4] 60 10 p§,
a4 3,
0 PERPOAM PASRCBREAK,
33 PERPORM WEADsL INES,
(< Plalonn MOVE=AND«PRINT,
3] 60 10 s,
:; "“Tnm‘:’ € 10 PR
AC INYoLINE,
[ WRITE PRINTSLING APTRR & nvmct 9 LInNgS,

»” WRITE PRINTSLINE ABTER ADVANCING 88 LINES,




AS5000

Péy
8D 48400-73 AT END GO TO EnDeRyN,
PERPORN NOVECAND-PRINY ,
60 10 P,
HOVE~AND=PRIKY,
novE PLuyc 10 WUC,
novE 'x!-Fcc 70 KePAC,
PERFORN SENS-MOVE VARYING TALLY FROM 4 RY 3 UNTIL TaLLY
GAEATER THAN 9,
novE SPACE YO €8,
NOVE FieALPMAR TO NA,
MOVE FiealT TO ALT,
AND § TO LINECNT,
1F LINE~CNY GREATER TWAN 4@ PERPORM HEAD«LIMES,
WRITE PRINTSLINE PROM PL3,
SENGenQVE,
nove Fl’t(TALLV) TO PreSENSITALLY),
WEADSL INES
MOVE SPACE TO PRINT=LINE,
WRITE PRINTLINE s«PTER AOVANCING 39 LINGS,
WRITE PRINTe,INK,
WRITE PRINTe_INE FRUM NEADY,
WRITE PRINTeLING FROM WEADZ,
MOVE SPACE TO PRINT=LINE,
WRITE PRINTo_INE,
WOVE 3 TO LINE<CNT,
END*RUN,
NOVE SPACE TO PRINT<LINE,
WRITE PRINT=_INE ~PTER SOVANCING 39 LINES,
CLOSE AB400~TY WITH LOCK,
CLOSE AS300°CO AS500<Ry 48300+0f,
MONITOR ENT=CNY,
STO® RUN,

CRCSS REFERENCE LI BT

A8400-T1 00i4 0026

48900-C0 0084 0018

A8300D3 0082 0020

AS300eRY 0043 Op2¢
SEND=RUK OF  §3A40 0070 GOB8Y
sHEADSLINES OF  SBAAR 0049 0069 0069 0082 0082 0082 0401 0301 040t
onovs-AND-anNY OF  SSAAR 0077 0077 0077 0082 0002 QD82 G090 00vD 0090
opAGE=BREAN  OF  §8AAD 0081 0083 0088

«dn OF  $344d

Py OF  $SAAB 0G?% 0070

Pl OF SSAMR

1) OF  $SAAB 008 D009
SSENS=MOVE OF  $35aA3 0097 0097 0097

ALY oF  PLY 2100

A8400QeTY 0064 0070 0089 0319

AS300=CO 0067 0334d

A$50004 0086 0310

AS900RS 0068 0110

ENT=CNT OF WORK] 0042 00764 0419

FT2  OF  ASe0D 0073
FLALPHA or  FT4

PiK=FAC OF PTL 004
TIHISN-BENS OF  PTL
FiPH-SENS  OF P4

PIPE  OF  FiPHe 0104

FINUC OF Ty 0074 0093
PieALPHAS  OF FYL 0098
FeoALY oy FTL 0300
HEADY OF  WORKI 0109

WEADZ OF  WORK] 0410

Wil  OF  HEADL

Wil OF  HEADY

LINE=CNY 0F WORX] 0064 0400 0801 Oaid

Pe=LING 0F  ASS00 3072 0079
PHOBENS oF P 004

Ml or
’thY'LlNl OF  ASRS00 0084 0006 0087 0300 0302 0107 0307 Q308 O0L0% 0109 0810
01!0 0412 0413 0346 nige

wug oF
216N PRESANT ON FIELO SWOULD Bk POBITIVE
16N PRESENT ON FIELD SWOULD BK POBITIVE

2. 8LCONDR,




PROGRAM:

Outout:

Pumse:

AS600A

AS400-T1 (Combined path tape)
AS500-C1 (Failure dats)

AS8600-T1 (Combined paih and failure data)

In preparation for the criticality calculation turn that follows, the
combined path data is merged with a deck of failure rate cards.
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T TSP

T

b A

AT

PRI NCINRA AS5 ¥ +%

AL

g i e

Y YEBRT

VA oot r—an § YOS

o e sk

ntiniey CHAUK LOH A% UuAsASeN &

WCC SLLOL TFST COmPlLin
31 yaN 7,

COwve JLEL O =

QOGS REUN -

LELP =C

-

LS “wn

-V RSV R

coN

200

AY loif. a9

TANTIFICATION DIVISION.
- 0RAN=10. AS600A
AUTIOR, ROUT RITIER.
N MARKS o SORY COMBINED PATH TARE MEHGING wilH FATLUPE
OATA FROM CARDS.
FLVIRONMENT IVISION.
CONe JOURATION SECTION.
SYUNCE~COMPUTER. UNIVAC=3108.
e CT=COMPUTER, UNIVAC=1108.
1L PUT=0UTPUT SECTION.
FILE=CONTROL .
SELECT ASS08~CO ASSION 1O CARD-REAUVER-EIGHTY,
SELECT AGM00=T1 ASSIGN TO UNISERVO W
RESEPVE 2 ALTERNATE AREAS.
SLLECY AS600~R] ASSIGN TO PRINTEAR.
SELECT AS600=T) ASSIGN TO UNISERVO F
RESERVE 2 ALTERNATE AREAS.
SELECT FSORY ASSIGN TO DRUM 1500000 wOHDS.
DaTA LIVISION.
FILE SECTION,
Fi. ASNOU=T]  LABEL RECORD OMITTED DATA RFCORD TrZ
BLOCr CONTAINS &40 RECORDS.

LI (T
02 PIC XM,
02 FlLLLLr PIC x{ol),
£ ASOU0=CO LABEL RECO4D OMITYED DATA RECORD CAxvl.

Ny CARLL.
02 C& PICTURE XXXX.
02 FILLER PICTURE xXxXx,
02 €5 PICTURE XXXXXXXo
02 FILLER PICTURE xXXXX,
02 C7 PICTURE XXXX.
02 FILLER PICTURE x(53),
02 €9 PICTURL XX.o
F AS600=T1 LABEL RECOW OMITTED DATA RECORD RECL
GLOCY CONTAINS 80 HECORDS.
0 RECL PIC X{(98),
F. ASLUO=R} LABEL RECORD OMITTED DATA KECORD PrINT-LINL.
nt PRINT-LIt PICTURE x(132),
S, FSORT FILF CONTAINS AROUT 60000 RECORDS DATA RECORD FSORTL.
01 FS0RTS.
02 SKEY! PIC X(14),
V2 SKEYE PIC XXxX,
02 FS3 ©IC X(a0),
s, RRING=STORAGE SECTI0n,
7?2 KELSCNT PICTURE 999499,
77 P=CNT PICTURE 99.
7?7 T=CNT PICTURE $9999999.
MaOCELVURF OLVISION.
o,
OPEN INMU'T AS600-Cn.
OPth QUTPUT AS600=r11,
OPEN 1HPUT ASH00=TY,
OPEN QUTHUT AS600=itl.
MOVE 0 To REC=CNT,
MOVE 0 Tn P=CNT.
MOVE 0 Too T=CNT.
SORT FSORT ON D: SCENDING KFY SKEY1 SKEY2 INUT pPROCEDIRE

1S
IN=SFC OUTPUT pROCLOURE 1S OUT=SEC.
MONITOR HECE.
CLOSE AS600=T% AS600=CD AS600~kt AS400~Ti.
MONLITOR fEC=CNT.
STUP RUN.
1 =SEC SECTIAN.
Tule
ADD 1 TO REC=CNT.
MOVE SPACE YO FSORT),
READ AS6n0=CO0 AT E D Gu TO REAL=TAFE,
MOVE CH TO SKEYI1.
MOVE C& 10 SKEY2.
MOVE CARN1 TO FS1,
RELEASE FSORTL,
60 10 IS1.
H, AD=TAPE «
REAL AS400=T1 AY ENO GO TO IS~EX]IT,
MOVE wUuC TO SKEYL.
MOVt SPACE TO SKEYZ,
MOVE T2 T0 FS1.
RELEASE FSORTY,
ALY 1 TO T=CNT.
ALD L TO REC=CNT.
GO TO READ=TAPL,
1 -tXIT,
ExIT,
0. T=SEC SCCTION.
0l
RETURN FSORY RECOR) AT END GO TO OS=EXIT.
MOVE FSOPT1 TO RECH.
WRITE niCl.
ADD 1 TO P=CNT.
1F P=CNT LESS THAN 8
WKITE PRINT=LINE FROM FSORT1.
60 T0 0%,
o .~EXIT,
EXIT.
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0039
ous?
0086
0037
0082
0083
0023
0048
002

CORLL COMPILATICN TIMe

CRUS, REFE

ASS00-T3
AS880-C0
ASS00-R1
ASH0-T2
Fsﬂ?c [ 127

RENCE LLISTY

(1354
iz
0018
0016

8¢

W
[ i

0069
(1244

[ 111
0060

0070
0076
0069

o08a

[ 1344
0093
0093
005%
0089
%070
ooT

0081

00%

0083

0073

0093
0093
0063
0090
0077
0078

ousc 0089 0093

0067 0082




T Tage S AN SOT

Uy Fllve,
Set Counters

A

npt

Valuos

Sort ¥SORT
gt encedy

Fallure
Card

Move FA-CD

Move FA-CD
to Sensitivity
Card

Perform
| Rel-Reo

ASTERA CRITIGALITY CALC

L.-_@

Mova Corr x‘l
to Pl

A Per-
e Lom;
ca. .&:‘.’!

G

Movo 0 to
Totai-Crit
Perforin
Ad3-Crit

Perform

Clsar-PH,
Move 'No'
to Flag 1

(Zl

Perform
Asl-Rec
Exit
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More -
Deh-Cat
to Rank
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Browit

PROGRAM:
Inputs:

Qutpits:

Purpuae:

AST00A

AS600-T1 (Merged path and faiiure)
AS100-T1 (Dictionary tape)

AS700-R1 (Printout of prelim. & total crit)
AST09-D1 {Deck of criticality cards)

Computes criticality from WUC sensitivity and failure rate data,
provides a listing and punchcard deck of criticality hv phase for
each WUC.

(See illuatration on opposite page.)
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e
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OPUP S BBIN 1‘;:

-

COM ASYNQA,ANT0NA
oMPILL
3 F&

(% 1

CU B D BONAP IV VO Jwrte Y SIIDLIIING I LD IO

]
h 70 AT 36304139

INENTIFLICATION DIVISTION,
PROGRANSLN,

&.- TR0

287004,
& R{TTER,

HERe S,

CALCULATE CRITICALITIES,

LV IRONREYTY DIVISTON,
COwFIGURATION RECTION,
ONJPCT=COPUTER,

UnivaCe1108.

SURCE-CovPITER,

1NIYaACelged,

1 oyT=0UTAUT SECTION,
Fr FeCONTYCL,

SFLECY ASAGOaTH ASSICN TC LMISEAVO &,
SELECY 48700<R3 ASSICH TO PRI Tid,

SELECT 58700-n1 ASSICH TO ChiPebyr CHet1GHTY,
SELECY A$700-C0 ABSIGN TO CARDaREADERSEILNTY,

SELECT ESORT  ARSIGN TO DAUM 41207 woRDS .

Data NIVISION,
bILE SECTION,
£~ aSACO-TY

(3}

N
[}

]

"
7
1"
”
17
kA

RECORN CONTAING A0 CHAmarTERS

aLOCK COMTSINS oC RECOADS

LABEL TECORDS OMITYFD

DATA NECORD FILEX.
FILER,
©2 FAeR(hTexFY
6?2 faeld
a>  FasCn
4370041

RECORD CONTAINS 132 CHARACTEHS

LAGEL RECORD OMITTED

~ATa WFCOWO PL.
P PICTJRF Al132),
AR700+7Y

ECORD CONTAINS 40 CHAb alTENRS

1LARFL HECARN ORITTED

rATA RECORD FILEC,
Ik PICTURE X(80),
45/706-C0

QECOR0 CATAINS 40 CHakaCTERS

LAREL RECAND OMITTED

DATA RECORD |8 PERCENTAGE=CARDS,
PEXCE " VAGE-CANDS,

PICTURE X(14),
PICTUNE xX&X,
PICTURE x180),

L2 PeOSY PICTIRE Xi54),
30 Flulbe PICTJURE (12h}),
£ORT

FILE CAYTAINS ABOUT 280D ECORDS
"ATA RECORD 1S FS1.

(R
02 FlLLkR FICTUR. aiab),
0?2  S«E/ PLETU?E IVVE999,
> FILLER #ICTURE (MY,
e 1 GoSTNRARE SECTIN,
cv Py PIC w9+,
FLaG PIG XXX V<LUE '),
t CIC WWN9Re8  VALUF 2,71878,
[RALTIEN, PICTYIF 999,
feksC T PICTIME ¥D),
SPACER PICTURE % VaLhk ¢ *
Cu=vut PICYUPE xt?7},

7
1.
1?
kH

M

m

M

b1
"

AN

Feln) PICTURE 29,
x PICETNE 39,
ConTR N =CoRD,

)2 geeld PICTURE X(10),

e FLIfNTS PICTYRE 9B,

ne FILLER PICTURE «KUA%Y,
T™vuli,

e T 0C) PIOTYRE XXo

32 1.02 PICTURE «(d),

PENCE Y=GET=ARRAY,

n2 F1 PINTYRE X{30) VALUE

LLER

1U11013142320414244454047405188",

n?  FILLER PICTURE 4{24) VALUE
107A1A36443874971 72739306,

x61  WWPEFINES PERCENT=5FT=ARRaY,

N2 X

Y INOEX,

40 FILLER PICTURE X{30) VvALUE
'0"?033‘0000070*0010\107121511'.

FILLER PICTURE X(24) VALUE

*1418191%1017133819190307°,

x82 RFNEFINES  X=INDEX.

ap

PTI 3 PICTUNE 90 OCSURS 27 TIMES,
RENS|TIVITY=CARD,
02 Sy

Y wuC PICTURE XU7),

0y ALl PICTURE xt 1),

0y «oFat PICTUML XXX,

03 PHoSENS,

ne POL
03  v1SRe8ENS PICTURE YVeee,
MY NALPHAS PIGCTYRE 99,
[N PICTURE X4,
PUNCH=CARD,

8-52

PICTURE 4X OCCURS 27 TIMES,

PIGTURE 999 OCCLAS 3 TINES,
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CO~RSP

[
o
[ 3
LY N
IRBBBLI IR s as o2
[TYSW W Yrar ¥y VY RT - Y] PY YL It 1)

14¢
349
“ar
COVE THE PO 0: ' G
(199
ALFia

191
151
154
P17
iy
FLYY
b% 1)
154
15¢
147
142
142
16}
1he
148
164
167
1A

10
17
17
172
17
1/¢
FEA)
178
177
374
170
1"
ARy
§n?
in)
164
108
LR
10?
AnA
149
19
194

qun

PICTURE X(7),
03  aPus PILTURE X(7),

TN * PICTIURE V99999 OCCURS 9 TIMGS,
0 TOTILCAT  pICTURE Bueteee,

L PICTYRE te),
01 PERCENTASE=ARAY,
02 Pa3 OCCURS B3 TIMS.
0% Patg OCCIAR ¢ T1ES,

[Tt ] PICTURE V9999,
04 FiLLE? PICTIME X,
88 FalLyeg-CamO,
02 #eL.
6y FC-t0 PICTUOE XXAX,
a3  FILLER PICTURE X(9),
7y e PICTYRE x(1),
02 FlLLeR PICTURE X(6),
0 v PICTYRE 999,
82 NTOREDEF REOEFIWS ¥ PIC XXX,
0? FILLER PICTULE XNL9D3,
PROCEDUAE STIVICION,

",
0PEN INPUT ASE0N-T1.
0Pk INPyY 48700-C0.
wgAD A8700+CD INTO CONTROL-CAKD AT END STOP RUN,
0PN oUTPUT aS?AG-AL.
OPEN ouTeuT AS720-01,
PERFCRY CLEARPNH,
PENFOR PERCENTABE=INPUT VARYING TALLY FROW 3 BY § UNTIL
TALLY EQUAL 21,
gy FSORT AN DESCEVRING XEY SKEY
1°PUT PRCCEDURE 1S 1+ =SECTION
CUTPUT PLOCENLNE 1S CUT=SECTION,
G0 T FNDeRUN,
11egECTLIO" SECTION,

RTAD AR800=T1 AT ENC GO TP TNegXIT,

152,
I Baef0 & 'AFPH' NOVE Fa<Ch TO FalLUNECARD
LASE GO T0 181,
NOvE e IN FCL YO Cx=huC,
183,
ALAD agApOeTy AT END GO T8 1neEXiT,
1 Freld 8 *AFFu’
PERFOAY NELeRIC
5 70 182,
12vE Fa=Cn TO SENSITIVITYCodl'y
3 MeFAC In sCL NOT ERuM ¢
PERFOAN 2EHO-SENS VARYING TALLY FROM § BY §
SR TEL TALLY GREATFR Tha: 3,
1F UG IN BCL MY ERUAL Caer Ul
PERFOL REL=RFC
67 70 18

1
1TF58 TO  COWESPMDING 1TESS Iy #FL

L Ovh CORRESPOLDIMG  SCL T+ i1

PEWFC® . FFNCENTSKY,

EXAMI'E NFeREREE PFRLACING arl * ' hy '00,

PENFOF * CNMPUYTECR]IT VARYING TALLY FRON § 8Y § UNTIL

TaLLY @ 90,
HOVE 'YES' TO FLAGL.
S0 Y0 SN,

1HeFX3T,
PLRFA™ | RFL=RLC,
OUT-SECTIN STCAION,

08t
“avk T POHCHT.
0s2.
WELUR  FSORT RECORD INTA PCY 4T EnD GO0 YO A8ekX1Y,
4nd 1 Y0 PCHeGYT,
1 TOTaL<CRIT I} PCY EQ'at " MOVE 9 TC

vk 1IN PCY
ELAE MOVE PCHeCN® T Ao 18 PCY.
N1TH FILEC FRAM PCY,
W) T, P FRAM Pry,
63 Th G2,
0517,
EX1T,
Mige SECTIOM,
ARD-CRIT,
ADU PCLTALLYY TO YOTAL-CHLT,
coreuTE=CRET,
CONPUTE 0Py HOUIDED ® (1 « & se (NF / FLIGMTS o 1))
o PEILTALLY) & PARUX, TALLY)
0 S17E ERROR MOVE 0 "0 ("~Py,
GOMPUTE PLATALLY) ROUNCED ® PLETALLY) ¢ COMPY «
PCLTALLY) @ COMPL ON S1YE ERROR MANITOR ConMy,
BERGEN'T=SFT,
MOVE 20 Y0 X,
“ovE 4UC N PCL TN Taut,
PERKQGT © PSY VARYL.G TALLY FRO™ 9 RY 3 UNTIL TALLY ¢ 25,
NEVE X2(xy TH X,
NONITRE X,
ey,
¥ TeyCy  X§LTALLY)
HAVE TALLY O X
“OVE 27 TO TALLY.




N S L amge

ERRO
FRND

CROL LOPLLATION TIME

nies
2162
0gv2
191
0182
0162
112
nyen
gL
s

PrAcENTAGE=INPYY,
NEAD

A8700-C0 AT END HOVE 1% TO TALLY,
PEOSL  Th PAL(TALLY).

-

“OLTE PL FRON PALCTALLYY,
CrEANePN,

NovC ALL ‘N TA PH-CRIT,
HiL-Nrlo

YOVE 0 70 TOTAL=CAIT % PLY,

PENFORYE AODSCRIT VARVING TALLY FRAN § BY 1 UNTIL TALLY » 30,

IF FLAGS o SYER* RELEASE FS1 FunA PCY,
PENFORY CLEARSPH,
SOvE DY T0 FLAGL.
2+ theSENS,
SAVE 0 YO PELLTALLY).

CLOSE AG600°TS WITH LUCK,
CLOSE AS700RY,
CLUSE AS700N3, a$70N-CO
OVITAR  PCHeCHT,

s

S$167 PRESENT
S16t PUESENT
SR PAEsEMT
LU I LR ]
AND/O4

L1y PAESENT
SIGN PRESEXT
316 PRESENT
§IG" PuEcenT
alGY PURSEer
MG LRRSENT
16 PUREGET

N SFooN

TOP yy,
ON FIELD SHOWLD BE POSITIVE

ON FIFLN SHOULE BE POSITIVE
0% FIELD SHOULD AE POSITIVE
“AY WWFWT 145 LEFT TRUNCATION
QVERFLOY INTO FILLE?.

0% FIELD SWOULD Bk PISITIVE
O FIELH SHOULD BE POSITIVF
ON FIELDY SHOULD ME POSITIVE
ON FIFLD SHOULN BF POSITIVE
O FIEL™ SHDULD 66 POSITIVF
ON FRELS SHOULD BE POSITIVE
W EIELY SHWLD BF POSITIVE
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APPENDIX C

DERIVATION OF BASIC SENSITIVITY
EQUATIONS
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APPENDIX C

This appendix gives the derivation of the basic element-sensitivity models
presented in Section 4.4.4. Also included is 2 numerical example for a design which
includes the major cases considered.

Certain terms are basic to the following equations. The letters A, B, C will
represent properly operating mission functions; B, etc., nonoperating functions;
the svmbol A, an accident; and i, i, stc., the ith element of function A, B, etc.
The.term P(§ |R) is the probabillty that function B is unobtainable, given that func-
tion A is not performed.

C.1 SERIES RELATIONSHIP MODEL

For functions in series:

A B c PU|T)

The probability of an accident given failure of the ith work Unit Code elements is
given by:

PUA|i ) = PCli,)PAIT)

P(Blt,) PC[B)PU|T)

P(Ali ) P(B[A) P(CIB)PA|T) (C-1)

lote that in the development of this equation we start first with the highest
level function (C) for which it is assumed that P(A|C) is known; and relate the state
of C to the state of A (given ig fails) through the link dependencies.

C.2 FUNCTIONAL REDUNDANCY

A lll-‘-—@" B P(C[B) c PUA|T)

The term B will denote the state in which By and T3 are both failed (ByBy).

C-38
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For an element in A:

p(.l| i,) PCli,) P[C)
P(B]i,) PICIB) P(A[C)

P(l1,) PBIK)PCIB)PA[C). (C-2)

For an element in B (say in Bl):

PM|ip,) P(E‘libl)p(lm

P(Bliy,) PCIB)PH| T)

P(§1|ib1)1>('B_2)P(6|§')P(.l|E). (C-~3)

Note that we have assumed that C requires either By or B, which are equally
effective in providing an input to C. If this were not true, the relationship would be
one of parallel functions.

C.3 PARALLEL FUNCTIONS

pEC[E) [ 5 | POEC)

A |PEBR P(D D | PA|B)

PECIA) |_C | P{DIET)

For an element in A:

PUA|L,)

P(bli o) PV |B)

{p(Bc|1,) P(BBC) + P(BT|i,) P(D|EC) + P(BC|A)P(DIEC)} P|D)

P&li o) {p(BC|%) p(B|Bc) + P(BC|Z) P(D|BT)

+ P(BC[R)P(D[BC)} PA|D) (C-4)
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For an element in B,

PUlty) = P(Dlty)PID)
= P(Bl1, ) P(OB)PA|T5)
= P(Bly,) { PCls,) PV BC)
+ P(C|1,)P(B|BC) } P(A(D) (C-5)

Note that for an element in B we cons’der the two conditional probabilities
P(Clip) and P(C|ip) to account for the possindility of load sharing between B and C.
If there is independence between B and C in the reliability sense, we have

P(Cli) = P(C) and P(Clt,) =1~ p(Elib) = 1- P(C) = P(C).

In the above examples, element D can be considered a major function for which
the basic sensitivity input P(/£|D) is available. We now consider cases in which a
function is in two major functional paths. The simplest case is shown below:

PCE ¢ PAIT)

D ——pA|B)

P(DA)

_C and D are both major functions for which sensitivity inputs P(4|T) and
P(4|D) are available. But in this configuration a failure of A might produce a failure
of both C and D. Major functions are assumed to be independent, and a term such

as P(/|C) actually means the acoident probability if ggx major function C is failed.
With this definition, if independence of P(/£|T) and P(A|D) is assumed, we then have

Pu|i,) = P(Cli,)P(D|1,) PAIC)

+ B(Bl1)P(Ci1,) P |B)
+ PCl1,)P(Bli,) {1 - PAIT)PAID)}

probability of no accident given that just C is failed

where PA|T)
1 - PA|C)

C-b
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and where we state explicitly that
PA[T) = PAICD)
PUA[B) = PICD)
PU(CE) = 1 - PAIC)P(AID)
P{CD|%) = PTIX)P(DOIR).
C.4 EXAMPLE

The diagram below will be used to illustrate the above models.

0.2
B, c,
0.9
A p=2 0.8 1.0 X PUA[R) = 1.0
0.5
B C
2 —1 C2
0.8 D 1.9 Y PUA|Y) = 0.7

That is, there is 2 100% probability of an accident if function X fails, and a 70% prob-
ability of an acciden: if Y fails.

Two major functions, X and Y, are involved. Bj and B, are a redundant
configuration, while C; and Cg represent purallel functions. gI‘he required link
dependency and accident sensitivity values are shown on the diagram.

It is seen from the link dependency values that A is not completely essential in

that there is a non-zero probability that successor functions can provide acceptable
outputs if A has failed. Also, if B fails (By and By) C1 will always fail, e.g.,

PC,C,|B) + P{T,C,|B) = 0.8 + 0.2 = 1.0;

however the probability of 02 failing is 0. 8.
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C.4.1 Elementin A

PUA|i,) = PRY|1)PU[R) + PKTI)PUY) + PRTLi {1 - AR PAIN)
= P&ji,) {PEEPY|R)(1.0) + PXIK)PTIRN0.7)

R SR e A A R A S GRS

+ PXY|1,){1 - (0.0)(0.3)}.

- We therefore have to calculate P(X[A) and P(Y|A):

it

L PXA) = pT|T)PXIC" © =T,c,+C,C, +TT,)

. = PT,CMPXT,C,) + PC,TIRPE|C,T, + PC,T,/BPXT,T,

= (0.9)PT,C,|%) + (0.5)P(C,T,[A) + (1. 0)PCT,C,|%)

5 i = {(0.9)P{C,C,/B) + (0. 5)P(C,T,[B) + (1.0)PT,T,[B) }p(BIR)
- = {(0.9)(0.2) + (0.5)(0.0) + (1.0)(0. &)} P(BIR)

{ = (0.98)P(B|A)

[ = (0.98)(0.90)

= 0.882.

[ b

p(¥|A) = POHEPTID)

= (0. 8)(1. 0)

= 0.8

Hence

| o]
LY ]

Pi) = P ) {PRA)PYIA)Y1.0) + PXIA)PT|AN0.7)

==

+ PEA)PTIR) (1. 0)}
= P('A—lia){(o.882)(0‘2)(1.0) + (0.118)(0. 8)(0.7) + (0.882)(0. 8)(1.0)}

= 0.9481 PA)Y,)

oo S swsnsuy
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Note that if A were essential to B, and B were essential to C, X would fail

since both C and Ca would fail; and therefore P(Alia) = P(A|%)

strate the validity of this result, we can take the expression:

Putli,) = PRY|t)Pe|T) + POT)PAlT) + PRYIL) {1 - PATRHPAIY)}.

Because of the new constraints, P(X?li‘) = 0 since P(X'li‘) = 1.0. Therefore the

expression simplifies to:

Pl = P(Y]i)PA[® + PEl,) {1 - PATR RATT)

= (0.8)(1.0) + (0.2)1.0

= 1.0

C.4.2 Element in By

When examining an element in By we no longer need consider the Y major
function, since its success is independent of B. We therefore have:

p(.a|1bl) P(')'(libl) PU|X)

P(Ylibl)u. 0)

+ P(El'c'zlibl) P(‘)?IEI'Ez)} (1.0)

(0. 9a)p(§1|1bl)p(§2)

C-8

= 1,0. To demon-

{p(t‘102|ibl)p(3tlt'lcz) + p(clﬁzlibl) P(X|C,T,)

{(0. 9)p(6102|1b1) + (0. 5)P(0162|1b1) +(1.0) p('6162|ib1)} (1.0)
P('Flibl) {0.9)PT,C,[B) + (0.5 P(C,C,[B) + (1.0)PT,C,[B)} (1.0)

p('1§1|ib1)1>(§2){(o. 9)(0. 2) + (0. 5)(0. 0) + (1. 0)(0.8) } (1.0)

|
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C.4.3 Elementin Cy

P(Jlicl)
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APPENDIX D

This apoendix contains the flight-safety criticality assessment for the F-4J
aircraft.

These criticalities are based on the combined failure data fcr May 1968 through
April 1969, the flight history for the same period, the sensitivity values i-r each
Work Unit Code's functional path, and the weighting factors applicable to the distribu-
tion of system failure probability derived from the VF-121 data collection effort.

All conditional or provisory factors were set to zero for this model sxercise.
The criticalities therefore are based on VFR daylight mission with fieid takeoff and
landing in which backup (emergency) systems are available but not nzeded. This
appendix is divided into two sections, the first ranking WUC's by their criticality,
and the second listing the same information but sorted according to WUC.

The format used in the printout shows the WUC on the left followed by the
name, the criticality in each mission phase, and finally the total criticality.

In caces where there are more than one alpha designator (more than one part
having the same WUC), the name is listed with the applicable alpha designator; its
criticalities are shown for each mission phase; aud the combined criticalities for
all alphas having that WUC are shown on the line in which the WUC is llated.

Mission phases are numbered in accordance with the footnote on page 2-5 of
the report.
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5
WUC'S RANKED ACCORD ING TO CRITICALITY

e=cemmccesceses CRITICALITIES BY FLIGHY PHASE TOTAL  CRITY
LT PH) PH2 PHY PHUY PHS PHo PHY PHE PH9 CRIT  RANK TITLE
5711400 400321 0043, +00647 ,00433 ,00322 ,00107 .00645 00644 .0053%6 ,04083 3 CONTROL AMPL.
) 1115400  .00090 .00110 .+00106 00081 ,00197 .00146 ,00148 00172 ,00204 ,012%4 2 CANOPY
, w2121 +00049 ,0015y +00170 .00096 ,0007% ,00032 ,0021%1 00118 ,00082 .00982 3 A,C., ORWERATOR
: 14355 +D00T6 .00091 .00099 .00084 ,00092 ,00091 ,0013% .00%1S .00153 ,00932 ¢ T,B, FIAP PWR.CONT.CYL,
51423 +00000 400276 00142 .00102 .00346 00099 .00164 .00000 .00000 00929 S 2,0,7, IND,
23A,200- 00067 .00087 00063 .00048 ,00053 .00092 ,00083 .,00067 ,00077 .00617 6 MAIN FURL CONTROL
42127 «00036 +0008:, .00097 .00055 ,00042 .00018 .,0012% +00067 ,00060 ,00581 7 GEN. CONT, PANEL
Sluyl .00043 .00063 .00065 ,00046 ,00067 .0004%5 .0007% .00081 .00083 .00570 8 PUEL FLOW IND.
i - 818433 «+0004% .00003 .0006% ,00046 00066 00045 .00074 .00081 ,00082 .00%67 9 OIL VRRSS IND,
: 57115 -00042 .000%% .0008% ,000%6 ,00042 ,000i4 .00083 ,00083 .00069 .00526 10 YAW RATE GYRO
23A9) «00052 00007 .00048 .00037 .00041 00070 +00048 .,00052 .00059 00878 11 TEMP., ANPL,
§ #2210 200023 .00973 00081 00043 ,0003% .00015 00100 +00056 +00039 00468 12 C.8.D.
4513C «00056 .00025 .0003A ,00038 .00013 .,00051 400051 00064 .00101 +00437 13 HYD. PUMP
49312 «00032 L0004y .00046 ,00033 .00047 400032 .00053 ,00058 +00059 00405 14 PIRE WARN LIT
14500 00032 .00039 .00042 ,00036 ,00039 00038 ,00055 .C0049 .0006% .00395 1S FLAP BYST,
57116 +00031 ,0004, 00062 .00081 .00031 .,00010 ,00062 .00062 .00052 .D0392 16 PITCH RATE GYRO
S1844 200061 .00000 +00000 00013 00043 00049 ,00091 .00110 00000 00369 17 PUEL OUANTITY IND,
4631100 .00000 .00000 .00000 ,00087 ,00058 .00058 .00087 .00068 .00000 00358 18
51851 «00000 .00000 .0006H 00058 .00082 .00057 .00080 .00000 .00000 ,00345 19
23A0A «00037 .00045 <00034 ,00026 .00029 .0005¢ .0003¢ ,00037 .00042 ,00337 20
51442 «00025 +00035 <00037 .00026 .00037 .00026 00042 .00046 +00047 ,00321 21
57112 «00025 .00033 .00050 ,0003% .00025 00008 00050 .00050 .00042 .00317 22
13347 «00002 .00119 .00000 .00000 .00000 .00000 .00000 .00156 .00032 .00309 23
31552 «0002% .09031 .00032 .00022 ,00047 .00028 400032 .000368 <000u& .00299 24
47111 .00000 .00000 .00034 .00049 ,00106 .00063 .00042 .00000 .00000 .00294 25
14540 +00N24  .00029 .00031 .00026 ,00029 .00028 .00041 .00036 .00048 ,00292 26
. 46232 «00000 .00040 +00040 00040 .00027 .00027 +00038 ,00U33 .00000 .00245 27
49122 .00018 .00025 .00026 .00018 ,00026 .00018 ,00030 ,00032 .00033 .00226 28
46171 .00000 .0003, .00036 .,00037 .0002% 00024 .00035 00030 .00000 .00222 29
14553 .00018 .0002) .00023 .00020 .00021 .0002% .00030 .00027 .00036 .00217 30
11331 «00017 ,00022 .00017 ,00013 ,00032 .00024 .00022 .00029 .0004) ,00217 31
2931E .00023 ,00030 .00022 .00016 .0n0018 .00031 00022 .00023 .00027 .00z32 32
57110 «00015 .00020 .00030 .00020 .00015 00005 00030 00030 .0002% .00190 33
51627 .00000 .00063 .00000 .00000 .00000 .00000 .0008S .00081 .00000 .00189 34
29311 .00018 .0002¢, .000i7 .00013 ,00015 .00025 .00017 .00018 .00021 .00168 35
¥ 57117 .00012 .00017 .0002% ,00017 ,00013 .00004 .00025 .0002%5 .00021 ,00159 36
wu112 +00011 ,000135 .00017 ,00013 ,00017 .00017 .00020 .00020 .0002c 00154 37
e 1up22 .00012 ,0001, .0001¢, .0001% .0001S .00015 .0002) .00039 400025 .00152 38
| 14823 00012 .0001, ,0001s L0001% 00085 .00015 .0002% .00019 .0002% 00152 39
! S1u31 «00000 .00071 .00015 ,00010 ,00015 .00010 00017 .00009 00000 .00iMY 40
f 87215 00000 .0000y .00013 .00028 .00059 .00035 .0003&% .00000 .00000 .00347 41
: 23403 00016 .0002C .00015 .00011 .00012 .0002f .0001% .00016 .00018 .00144 42
' 14818 .00012 ,000l¢ 00015 ,00013 .00014 ,00014 00020 .00017 .00023 ,00142 43
: 2340210 .0001% .0001v .00014 ,00011 ,00012 .00020 .000i4 .00015 .00017 .00137 ul
13211 «00002 +0001. .00011 .00007 .00007 .00007 00009 +00037 .00039 .00137 45
51454 +00010 .0001y .00015 .00010 .00615 .G0010 .00017 .00038 ,0001° .00128 46
12310 «00000 .00005 .00028 .00017 .00023 .00017 ,0002% 00009 .00U0D .00123 47
23A4340  .00000 .0002: .00014 ,00012 .0001% .00024 .00016 400017 ,00000 .00122 48
29312 «00011 .0001¢ .00012 ,L00009 .00010 .00UlB .00012 .00012 ,0001: - .00116 49
13111 .08002 .00017 .00019 .OUO06 .0N000n .00006 +00008 .0002% .0003% ,0011S 50
2931v +00012 .0001, +00011 .00009 .00009 .0001&6 00033 .00012 .000is .0Ol1C LY
14510 .0000R .00010 .00011 .00009 .00010 .00010 .0001% .000i3 .00017 .00103 52
14016 .00008 .0001u .00011 .00009 .00010 .00010 .0001% .00013 ,00017 .00103 53
bo12303 .00000 .00006 .00020 .00018 .00019 .00014 .00021 .00008 ,u00DO .00402 54 )
41132 00002 <0000y .00012 ,00030 .n0O22 .00ul3 .0001% .00015 .0000., .00101 5% ¢
20€1% .00010 .00Uid> .00009 .00007 ,.00U08 .0001% .00009 .000iC .00012 .00092 S6
N 23418 .00010 .00013 .00009 ,.00007 .00008 ,0001u +00009 +000L0 .00032 .00092 57
. 1855F .00008 .0002: 00001 .00081 .00001 400001 00017 .Q00043 ,00002 .00089 58
13234 -«00001 .00012 .00007 .00008 .0000% .0000s ,00006 .0002% ,00024 ,00086 59
51845 .00000 .00018 .00012 .00008 ,00012 .0000% .000.5 ,00011 .00000 .00082 60
42128 »0000%5 .00012 .00013 .00008 .00006 00002 -.00¢ ° .00009 ,u0008 .00080 61
14423 «00000 .0002z 400008 ,00005 .00005 .00u05 ,00007 .00027 .00000 .00079 62
4622A .00000 .0001z ,0001% .0001% ,00008 .00n08 .00012 ,00010 .00000 .0D0U78 63
451 3A «00011 .00004 .00004 .00006 .00002 .00009 ,00009 .00011 .00019 ,00077 ok
4115 .00000 .00006 .00008 .0UOLIN .00029 400017 .00009 .00000 .00000 ,00077 AS
23AA4 .00008 .0001; .00008 .00006 .00007 .00011 .00008 .00008 ,.00010 00077 56
: w1148 «00001 +0000. 00009 .00008 .00017 .00010 00011 .00011 .U0002 .00075 67
: 4614E «00000 +0001: ,00011 LOUCI1 .00007 .00008 .000i1 .00012 .00000 ' .00073 68
; 14332 00000 .0000v .00010 00008 .00009 .00009 .00013 .00042 .00000 .00070 69
11333 <0004 +00000 .00000 .00000 ,00000 .00N00 .00000 .00000 .0005% ,0007C 10
R 13143 .00001 00015  .00008 .00002 .00002 .00002 .00003 .00025 .00015 .00069 14
45112 ‘ +00000 .00007 .00009 .00009 .00003 .00012 .00012 .00017 .00000 .00069 72
: “631e +00000 .00000 .00000 .00017 .00011 .00nl)1 00017 .00013 .00000 00069 73
: . uesesl 00000 .00010 .00011 .00011 ,.00007 00007 .00011 00012 .U0000 00069 ™
. - 51846 00000 00015 00010 ,00007 ,00010 00007 +00013 .00009 ,00000 +00069 75
w1216 00000 .00000 +00008 .00011 .00024 00014 .00009 00000 .00000 +00066 Te
X 42111 +00001 +00007 .000i2 .00008 .00007 00003 .00019 .00008 .00001 .00066 77
; s 1e1s .00000 .0000+ .00009 .000U8 .00008 .00008 00012 +00010 .00000 00063 78
. 4S51¢2 «00000 +0000c .00008 .00008 .00003 .00ul0 +00010 .00U14 ,00NOO .000S9 79
: 14540 .00005 40000, -00006 .0000%5 .00006 .00005 .00008 .00007 .00U09 .00057 80
! wble? «00000 .00008 400009 ,00009 .00006 .00006 00009 .,00009 .00000 .00056 [}
: 47117 «00000 .00000 .00010 ,00008 .00018 .00010 .00010 .00000 .00000 .00056 82
4821C 00000 .,00003 .00007 ,00008 ,00003 .00010 .00010 00013 ,00000 .0005H [ )
51tk 00002 .0000s .00008 .00005 ,00008 .00005 .00008 .00005 .00004 .00053 8«
1131410  .0000% ,000U, 00008 ,00003 .00008 .00006 00006 .00007 .00009 .00052 as
23492 .00006 .00007 .00005 .0000% .00008 00008 +00005 .,00006 .00006 00051 86
57114 00008 ,00005 +00008 .00005 .0000% .00001 00008 00008 .00007 .00050 a7
14811 «00004 ,00005 .00005 .00008 .00005 +0000% .00007 .00006 00008 +000%9 1]
45130 +00007 ,00003 .00004 ,00008 .00001 .00005 .00006 .00007 .000312 .00089 89
. 4“112€ 00000 .00000 .00004 .00010 .00020 .00010 .00005 00000 .00000 .000%9 90
. w2122 .00003 .00007 .00008 .00008 .00003 .0000%1 .00009 00005 .0000% .0004% 91
- 11334 «00004 .0000% .00003 00003 .00006 00005 .00004 00006 .00009 .0004S 92
; 1111400  .00003 .00004 400008 .00003 .00007 .00005 .00005 +00006 +00007 +0004% 93
23A4440  .00003 .00007 .0000% .00004 .00008 .00007 .00005 00005 .00004 .000%N 94
23A1140 +0000% ,0000, .00004 ,00003 .00008 ,00006 .00008 .00005 ,00005 .00082 9%
1232 00000 ,00003 .00008 ,00006 .00008 .00006 .00008 .00003 ,00000 .00082 96
45123 +00000 .00004 +00006 +00006 ,00002 .00007 .,00007 +00010 00000 .00062 97
0-3
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e ho
k- enmenccassunce CRITICALITIES 8Y FLIONT PHASE TOVYAL CRIT
i e (] PH2Z  PHI  PHe PHE  PHe  PHY  PHS PHY CRIT  RANK TITLE
f i $711000 0003, 0067 00431 ,00322 00107 00648 00684 .00336 .0408) 1 CONTROL AMPL.
7 B 1314800 «80110 00106 .00081 00197 .00146 00188 .00172 .00208 01284 2 CAFOrY
4 1 . 2121 #0015y 00170 .0009% .0007% 00032 .0021i1 00118 .00082 .00962 3 AC. 'TOR
a4 10855 00091 00099 00008 00092 00091 .00131 .00115 .00133 (09932 & T.B. FLAP MR, CONT.CYL,
< ) 83823 00276 00142 B0102 (00106 00099 00168 00000 .000080 00929 s B.0.T, o
3 234,200 0087 00063 .00008 00083 00092 .00063 .00067 00077 00617 & MAIN FURL CONTROL
. 82127 «00085 00097 .0003% .00042 .00018 .00121 .00067 ,00060 .00S61 7 GEN. CONT, PANEL
;i Slbyl +00063 00068 .00086 <00067 00048 00075 .00081 .00083 .00570 § PURL FLOV IND.
. S38,3 +00063 00005 .00046 000606 .00045 .00078 .00081 .00082 ,00%67 9 OIL PRESS IND.
. $7118 +00055 00083 .00036 .00082 ,00018 .00083 00083 .0006% . 10 YAN BATE GYRO
v\% 23493 «00067 00088 00037 00081 .00070 00048 00052 .00059 0047 11, TENP, ANPL.
i ¥ 8220 «00071 00081 00043 ,00033 00018 00100 000356 .00039 .0 12 C.8.D,
> #513C «00025 +0003A .00338 .00013 .00051 .000S1 .00064 .00101 00437 13 NYD, PONP
3 N 49112 «00085 00046 +00033 00047 .00032 ,00053 .00058 .000%9 .0040S 18 FIRR VAWR LIT
) : 18500 «00039 00082 +00036 00039 00038 .00055 .00049 00065 .00393 1S FLAP SYST.
s7116 +0008% 400062 .0008% 00031 00010 «00062 .00052 60392 16 PITCH RATE GYRO
5 Siee +00000 00000 +00013 .00088 .00049 .00091 .00110 .00000 .C0369 17 JURL OUANTIZY IND,
5 4631100 +00000 00000 .00087 .00058 00058 .00007 00068 .00000 00388 18
x| 51054 «00000 +00068 +00058 .00082 .00057 .00080 .00000 .00000 00345 19
e, | 23A0A +00085 +u003s +00026 +00029 .0003C 00038 00037 00042 00337 20
q S1842 «00035 00037 +00026 +00037 <00026 <00042 ,000%6 +00047 .00321 21
: Y ST112 «00033 00050 00034 .0 +00008 00050 .00050 00082 .00317
;i 1337 +00119 .00000 +00000 .00000 .00200 .00000 .00156 .00032 .0030% 23
23 431852 +00031 +00032 .00022 .00047 .00028 .00032 .00038 .000%s 00299 28
" (3288} «00000 <0003 +00049 00206 +00063 .00042 +00000 00000 .0029% 25
3 16340 «00029 00031 .00026 .00029 .00028 .00041 .00036 .00048 00292 26
X 46232 +00040 00040 +00040 400027 +00027 .00038 400033 .00000 00248 27
k. - 49122 «00025 00026 .00018 .00026 .00018 .00030 .00032 .00033 .00226 20
3 46171 +0003c 400036 «00037 .0008% ,0002% ,00038 400030 .00000 .00222 29
B! 164853 +00021 .00023 +00020 .0002% .0002%1 .00030 .00027 ,00036 .00217 30
2 1135 «00022 00037 400013 .00032 .00024 .00022 +00029 .00043 00217 L1}
g 1 2931E «00030 00022 .00016 .N0018 ,00031% .00022 .00023 .00027 .00212 32
; { 5T116 «00020 <00030 400020 .00035 +00005 .00030 .00030 400025 00290 33
k> . Sie27 «00063 +00000 00000 00000 .00000 .00088 400081 .00000 .00189 M
§ 29011 «00024 00017 .09013 ,00015 .00025 .,00087 00018 .00021 400168 3
: " 57117 «00017 +0002% .00017 .00013 .00004 .,00025 .00025 .0002% .001%% 36
: 44112 «0003: .00017 ,00013 .00037 .00017 .00020 +00020 .0002¢ 00354 37
»f { 14822 +00015 40001 .0001% 00015 .0001% .00021 .00019 ,00025 .00152 38
X 14823 «00015 00015 400014 00015 .00015 .00021 00019 ,000z% .0034%2 39
(A: ( . 51811 00071 .,0001% ,00010 00015 00030 00017 ,00009 ,00000 00147 L 1]
g1 ¢ 47218 +00000 400013 +00028 ,00059 .0003%5 .0001% .,00000 +00000 .00147 43
3 23A03 +00020 .00015 ,00011 .00012 .00021 .00015 .00016 .00018 00144 42
B 142168 «00014 .00015 ,00013 .00014% ,00014 00020 .00UL17 .00023 .00342 43
i f 2380230 +00012 00034 ,00011 .00012 .00020 .0004% 00015 .00017 .00137 44
B § 13211 «0001, .00013 .00007 00007 00007 .00009 .00037 .00039 .00137 4
%] Siksu +0001y 00013 .00010 .00015 00010 00017 ,00018 .00019 .00128 4“6
3 i 12310 «0000y 00028 .00017 .000R23 .00017 ,00028 .,00009 .00000 .00123 .
BH 23A4340 .0002: 00014 ,00012 .0OOAM .00024 .00046 .00017 .00000 .00122 48
AN 29312 «0001y 00012 ,00009 .00010 .00yu18 .00012 ,000i2 .0001: .OO116 49
zh 13111 «00017 00010 .0VUC06 .00006 .00006 .00008 .00023 .0003% 00115 S0
%K 2931 +000%¢ 00011 .00009 ,00009 .000i6 .0001% 00012 .000i4 00110 S1
{ 14510 +00010 00013 .00009 .00010 .00010 .0001% .00013 ,00017 .00103 52
H 140,06 «0001¢ 00011 .00009 .00010 .00010 ,0001S ,00013 .00017 .00103 53
i Bos230 «00006 .00020 .00014 .00019 .00014 .00021 .00008 .u0OOO0 .00102 S4
H 41152 «00009 .00012 .00010 .00022 .OOul3 .00015 ,00015 0000, .0040% ELY
29C1% +00013 00009 .00007 .00008 .00014 ,00009 .00010 .00012 .00092 S6
: } 2308 +00013 00009 ,00007 .00008 .00014 .00009 .00010 .O0MM2 .00092 57
’ ; 1455F +0002¢ 00001 000083 +0000% .00001 00017 ,00043 00002 .00089 58
o 13234 «00012 00007 .0000% 00008 .00004 .00006 .00024 +D0024 00086 89
e 14 51843 +00018 .00012 ,00008 .00012 .0OOOH ,00083 .00011 .00000 .00082 60
; 3 42128 +00012 00013 ,00008 00006 00002 :.00017 .00009 .U0008 .00080 61
% { 14423 +00022 00008 00005 .00005 400005 .00007 .00027 .00000 .00079 62
“ 4622A «00012 .00014 00034 .00008 .00008 .GOOAR .00010 00000 00078 63
B 4515A «00004 00006 .00006 +00002 00009 .00009 .00011 .00019 .00077 (3]
k- g 41i¢d «00000 +00008 ,00014 ,00029 .00017 .00009 .00000 .00000 00077 65
B 1, 23AA4 +00043 00008 00006 .00007 .00011 .00008 .00008 .00010 .00077 66
B } 41148 «0000¢ «00009 .00008 .00017 00010 .00013 .OUOLL +UC00S 00075 67
Rs i 4614k «0001: 00011 ,0U011 .00007 00008 .00011 .00012 .00000 .00073 68
3 14352 «0000¢ 00030 00008 ,00009 400009 .00013 .00012 00000 .00070 69
. 11333 «00000 .00000 . «0 +00000 .00000 .000% 00070 70
3 - 13143 «00015 +000C% 00002 .00002 00002 .00003 00025 00015 00069 n
i 4%112 +00007 400009 .00009 .00003 .00012 .00012 .00017 .00000 .00069 T2
F ({310 +00000 00000 00017 .000i1 .0001% .00017 .000X3 .00000 400069 73
P - LLITRYY +00010 00011 .00011 00007 .00007 .000i1 00012 00000 400069 T
€. | 51846 «0001% 00010 +00007 .00010 +00007 .00033 .00009 .00000 .00069 5
E 81216 +00000 400008 ,00011 00324 .00014 .00009 00000 .00000 00066 76
b *w 42111 +00007 .00012 .00008 .00007 .00003 .00019 00008 .0000%1 +00068 77
18115 «0000+ 400009 .00008 .00008 .0D0O8 00012 ,00010 400000 400063 18
; 45142 «0000c +00008 .00008 00003 .00010 .00010 .00014 00000 400039 19
- 14520 «00U0, +00006 .00005 .00006 +0000% 00008 .00007 00009 00057 1]
L 1 46367 +00008 00009 .00009 .00006 00006 .00009 .00009 .00000 .000%6 sl
E: ] ' L34%%4 «00000 00010 .00008 .000%8 .00010 .00010 .00000 +00000 .00056 82
K- ! i . asg1c +00003 .00007 .90008 .00003 .00010 .00010 .00013 .00000 .000%% [ ]
¥k LT P +0000s 00008 .00005 .00008 00005 .00008 .00005 .00004 00053 o
& | ¢ 1111410 «0000% 00004 400003 +00008 .00006 00006 .00007 00009 .00052 a3
1 23492 +00007 00005 .00008 .00004 +00008 .00005 .00006 400000 +00051 a6
| s & S711A +00005 00008 .00008 .000084 .0000% .00008 +00008 00007 00050 a7
A 14811 «00005 +0000%5 00008 .0000% 00005 .00007 .00006 +0000u +00049 (1]
B ! 431350 +00003 00008 ,00008 00003 +00005 .,00006 .00007 .00012 +00049 a9
! 8112€ +00000 00004 .00010 .00020 .00010 .00005 +00000 <00000 .00049 90
k(! 42122 +00007 00008 .0000% .00003 .00001 .00009 ,00005 .0000% .000uS 9
Mol 11354 «00005 00003 ,.00003 .00006 +00008 .00004 .00006 400009 .000NS 92
] 11116¢0 «00004 00008 ,00003 .00007 +00005 .00005 00006 +00007 +00044 93
g oyl ) 23A4440 +00007 00005 .00004 .0000% .00007 .00005 .00005 00004 .0OQ4& b
; 23A1140  ,00005 0000, 00004 .00003 .0000& .00006 .00008 .00008 00005 00082 »

12382 +00000 400003 +00008 +00006 .00008 +00006 .00008 .00003 .00000 .00082 %
45123 «00000 .0000u +00006 .00006 ,00002 .00007 .00007 .00030 +00000 00042 97
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sesaccsqsevacss CRIVACALITIES AY FLIGNT PHASE T0TAL CRIY
”m3 e [ ] Mo e

[ LY [, ('] CRIT  AAN
Bih2 00000 00020 (00004 00003 00000 .0000) 00000 » '
edon «0000? «00000 »
Lens? 00000 100 »
[JLIY} 108
(337 102
"8y 103 .
t20e 106
oM 109 ‘
4 23200 100 .
A STHIL 107
3 Alay? 108
{ ¥ Sk «0000% 100
Ma «00000 131
3 S1n.8 +00000 nm
i T2 +00000 112 .
] s +00008 13
/ 5120 400000 118
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¢ “wize 00000 00000 00800 .00000 00000 (00000 «00000 .00000 .00000

s 110 «00008 80000 00000 .00800 00000 00080 +00000 .00000 00420
[L3%]) «00000 00000 .00000 .00000 .00000 .00008 +00000 .00000 .00000

“*ej2l 00000 00000 00000 00000 00000 90000 +00000 .00000 .00000

127 «00008 00000 00000 .00000 00008 00000 00000 .00000 .00000 00000
(1Y 73 «00000 00000 00000 00000 . 00000 (00000 .00000 00000 .00000
228 «00008 00000 00000 .000080 .00000 .00000 .00000 ,00000 .00000 .80000
“wpas 00000 80000 00000 00000 .00000 00000 .00000 .00000 .00000 +00000

w220 +00000 .00000 .00000 .00000 00000
w221 «00080 00088 00000 .00000 00000
agag 09000 00000 .00000 .00000 <80000

P (YT T) +00000 .00000 .00000 .00000 .00080 s
w113 «00000 .0 000 00 00000 H
“igp «00000 .00000 .00000 .00000 +00000 i
selll +00000 00000 .00000 .00000 <00000 :
an11e +00000 .00000 .00000 .00000 00000 ;
1S «80000 00008 .00000 +00000 +00000 i
116 «00000 000080 .00000 .00000 o00000 i
w17 +00000 .00000 .00000 .00000 «00000 ;
8 11E +00000 00000 .00000 00000 00000 i
WLLF +00000 +00000 +00000 .0C000 400000 !
136 +00000 +00000 +00000 .00000 +00000 :
LSt +00000 00000 .00000 00000 00000 i
iy «00000 00000 .00000 .00000 00000 i
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14633 «00000 00000 +00000 .00000 +70000 00000 .00000 .00000 .00000 00000
23A6810  +00000 .00000 .00000 .00000 .00000 .000U00 .00000 .00000 .00000 .00000
1381N +00000 +00200 +00000 .00000 00000 .00000 .00000 .00000 .00000 +00000
1301C +00000 400000 00000 .00000 . «00N00 00000 00000 .00000 +00000
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1315 +00000 .00000 400000 .00000 .00000 <00000 .00000 .00U00 .00000 +0000C
+00000 <00 «00000 400000 .00000 .00000 .00000 +00000 00000
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13515 +00000 00000 +00000 .00000 .00000 00000 .00000 .00000 400000 00000
13518 «00000 .00000 +00000 .00000 400000 +00000 +00000 .00000 +00000 +00000
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56861 +00000 400000 400000 .00000 00000 .00000 00060 .00000 00000 400000
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a321} «00000 .00000 00000 .00000 .00000 .00000 .00000 .00000 .00000 .00000
93213 «00000 400000 +00000 .00000 .00000 400000 .00000 00000 400000 00000
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. 15380 190000 ,00000 ,00000 |, 00000 08008 80000 .00000 00000
.- 1311 +Q9000 3 ,00002 2 ,0000% 00003 ,0000) .0N005 00000 90021 192
N 1t +88300 00001 .Q0000 100803 00001 ,0000% .00004 .00000 0000  2’/¢
13 +Q0800 ,00Q01 ,0000% 1 ,00002 ,00004 ,00001 .,0000% 00800 ,0000s 242
i
. 13991 100087 00022 ,00017 ,00933 ,000J2 ,08Q2¢ .00022 .0ND2¥ .QOBY ,00R)7 N
13033 »0903¢ 00000 ,00000 +00000 00000 ,00000 .00000 :090% ,00070 0
1322¢ 100004 ,0000> ,0000) 3 ,0090¢ ,0008% ,0000¢ .00004 0OGUY Q00 v2
- 14311 +Q0000 ,0090) ,00003 ,00g02 ,0000) ,00002 ,0000) .00003 00000 +0001% 106 .
: e 100000 .00Q02 ,00007 ,0000% ,00004 ,0000% ,00Q07 .000O3 00000 ,0NDYS 104 i
; 1200 100000 00001 ,0000) 2 ,0020) ,00002 ,00003 .0000% 00000 +0003% 14
' . 1N +0 +00002 00007 % ,00006 ,0000% .00007 .00003 00000 40003 199
2 1230 100000 00000 00001 1 ,0000§ ,0000% .0000 .0000; +00000 0000¢ 28 '
3 13337 190000 00000 ,00001 ,00001F ,0000% ,0000%F ,0000%1 .0NOOL 00000 0000 269

128 +00000 ,0000%1 .00003 ,00002 ,QOO0) 00002 .0000) .Q000) 00000 +0001> 19

1 12310 100000 ,0000h ,00024 ,00017 ,0002) ,00017 0002 ,000nY ,000U0 ,0012) 13
. 12342 100000 ,00Q05 ,00008 ,00Qs¢ ,Q0008 Q0006 ,00008 ,00003 .00000 +00042 %
12243 100000 0000 ,00020 ,00Q1¢ ,0001® ,00014 ,00021 .Q000# .00Q00 40OLNZ Y
3 ’ 12340 190000 .00003 ,00003 ,00902 ,00003 ,00002 ,00003 ,00003 ,00000 ,000%% 183
i 100002 ,00017 ,000i0 ,00Q0 ,000G6¢ ,00006 ,00004 .0002% ,0003% ,0011> 5
1132 100000 .00003 ,00002 ,00001 ,00003 ,0000% ,00002 .0000% .Q000? 00022 148
nn 100000 00004 .00001 ,0000%1 ,0000% .0000L ,0000:4 .00NOOZ .00DDS ,00012 20°
. 1214 100000 .00VOL ,0000Q0 ,00Q00 ,00000 00000 .00000 .0000% +00004 ,0DOODI e
n¢ 100000 +«QODO¢ 0000 ,00G02 ,00002 400002 00002 .0QNOOe +00J0¢ 4QO002> 134
3 100001 +0001% ,00004 ,00002 ,00002 .Q0002 .00003 .0002% +0.01> ,0000¢ 2
. 13344 +00000 ,00003 00003 ,00Q02 ,000D2 .Q000Z ,00002 .000De +0000% 400041 149
1074 +00000 00002 400001 ,Q0OOL ,0000F .0000L .0N00L ,00004 .QDOUL +0003¢ ?0) i
13152 100070 .0000G 00600 ,00000 ,00000 .00000 .00000 .0000D .00000 .00Q00
. 119 +00000 ,00000 ,00000 ,00000 .0000Q ,00000 .00000 .0000D +0000C .00Q00
1199 100000 400000 400000 ,00000 .QOODO ,00000 .00000 .Q0000 00000 .00QOD
13830 +00000 00004 ,00002 ,00001 ,00004 ,0000% .00002 .0000¢ .0DQUY ,0002> 133
uny 100002 400018 ,Q001: ,00007 ,0000n7 ,00GOY .0000Y .000)7 .00PSY L0017 [}
15212 +00000 +0000¢ ,000CL ,00001 ,0DO0§ ,ONOOL ,000D1 .OMDO> +00Q0% ,ONOL/ 106
13230 +00000 00001 00000 ,000600 .00000 ,00000 .00000 .QMrOOY{ ,0000¢ +DOQUS 788
13219 +00000 ,00001 ,00000 ,00Q0C ,00000 00000 .00000 .00003 +00~0. ,Q0QO¢ 289
13210 100000 400005 00002 ,00001 ,00004 ,0000% 00002 .00009 .00L ' .0002¢ 124
1322 »00000 ,0000¢ ,Q000% ,0000%F ,00004 ,00004 .0000F ,00002 .QOQ0S ,0001¢ 204
13234 +00001 (00012 ,QDON? ,Q0UD¢ ,000N4 00004 ,0000e .0002¢ .0002¢ ,000%¢ >
1317 +00000 ,00000 ,00000 ,00U00 ,00000 00000 .0000Q .Q0ORO .0OGDO ,OOONO
1332 +00000 .00002 ,0000% ,00U01 ,00003 ,0OOOL .00DOL .0OONE .QDOOS> L0001~ 180
3 194 +00000 ,0000¢ ,00000 ,00Q0C0 ,0OODO 00000 .00000 .00O0® .00Q01 .00013 a1
i ! 13243 +QU000 00006 ,00000 00000 ,00000 400000 .00000 .00008 .00002 00010 1
! | 13340 +00000 00001 ,00000 ,00UOD ,00B08 .00Q00 .00000 .00001 ,00GOO ,ONON/ My
! 13sé? +~n00 ,0013v ,QO00D ,00UN0 .0O0O0 ,00000 .00000 .0Ni% .QO03¢ .OCS ‘! I
3 1334s +000U0 ,00U0l  ,00000 ,D0VOC .0000C 00000 .00000 .000C2 Q0000 4000.)5 ™
| 1334, +000GG 200003 400000 ,00000 ,0OQOO 400000 .000O0 .0000Y 00001 400097 24x
1 1390 100000 00000 +00000 ,00900 .00000 00800 .00000 .ONOOO 400000 400000
] 13432 +00000 00000 00000 ,00000 ,00000 400000 .00000 .00000 +00000 +0000C
3 ) 1300 +00000 ,00004 ,Q000¢ ,00001 ,00001 00001 .00002 .0000& .0OOCE (QDOLY 13
5 12911 100006 +Q0Q0Z ,00000 ,00000 .00G00 400000 .00P0O0 .00001 00000 +OOUD) EAA
L 13313 100000 00000 00000 ,QODOC .00000 400000 .00000 .000DO +0DOO0 4000PD
- 15338 «g0000 .0000C ,Q0000 ,00000 .0000O 400000 .00000 .Q000Q +QODUO +0NOVO
;| 1394n +00000 ,00000 ,00000 ,00900 ,(0Q0Q ,0OOGS ,00000 .0000C 00000 .00000
13012 «00000 .00Q00 .00000 ,00Q00 00000 +0 .00000 00000 00000
' 1611 +00000 .00Q0% ,00009 ,Q0Q0% ,00008 ,00008 .QO0012 .000L10 +QODNO 0008} 8
10119 +00000 00002 ,00001 ,0000%F .00001 ,00001 .,0000L .0000) .DOGUO 400010 238
14118 100000 +00UO1 400081 ,0OOO1 ,QOOOY ,00001 ,QO0OOL .000DF 00000 .OOUO’ 2¢e
- 14230 .00000 .00004 ,00003 ,00p03 ,00003 ,0Q0003 ,0000¢ 00005 .00000 .0002: 138
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APPENDIX E

E.1 MODEL DERIVATION

In this appendix, models are presented for combining phase sensitivity and
reliability values into an overall measure of element criticality. The basic model
for the combining process is as follows:

— n — n
PULX) =\ I, P By Pyl = T, PRy, 0 S

where: n is the number of phases;
P4, X) is the overall criticality of element X;
P(?k.Q)k) is the probability that element X will be failed in the kth phase;

P(.lkli('k) is the sensitivity of element X in the kb phase (Sy), i.e., the
probability of accident in phase k given X that is failed in that
phase.

The quantity P(Xi,Pk) represents the joint occurrence of failure of the xth
element and occurrence of the phase. If, for example, phase 3 were being con-
sidered and X had in fact failed in phase 2, the event (X3, ®3) will occur if no
accident resulted in phase 2 and a decision was made to proceed to phase 3 (either
knowing that X was failed or not knowing such failure took place). The no-accident
occurrence probability is simply the complement of the phase sensitivity of the
element. Given element failure, however, a phase-transition-probability matrix
must also be considered.

If P(X) represents the probability that X first fails in the kh phase, the overall

criticality (assuming a 3-phase mission) can be expressed as follows:

P(,X) = P(X'l) {8, + -8 P(1,2l¥1.7) (S, + (1-8,) P(2.3|22..'i)831}
+(1-8,) P(1,3 ‘}El,:i)ss
+ p(R'z) {82 +(1-8,) P(z,al')‘cz.i)ss}
+ PRy {84}

where: S, = P(A, |X,) = sensitivity in phase k;
P, 3|xi,z) is the probability of a transition from phase i to phase j,

given that X is failed in the {th phase and no accident occurs.
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To explain this equation further, consider the second term,

| SN

P(X})s, + P(Xy) (1-5,) P(2,3IX,, A)S,, ‘

—

which represents the probability that either:
a. X first fails in phase 2 and an accident occurs, i.e., P(')'dz)szg or

 S——

b. X first fails in phase 2 but no accident occurs; and there is a transition
to phase 3, in which an accident occurs, i.e.,

p(‘x'z)(l-sz)p(z, 3|§2, Ji)sa.

By equating the coefficients of Sk in the two models for P(/4, X), we find the following %
equations for P(Xj,0y): . .

PX,,9,) = P(X}) |

P(Xy, Py) = P(X})(1-8))P(1, 2|X,, ) + P(X})

§ o
[ )

P(X;,0,) = P(X)1-8,) {P(L, 2IX,, A)(1-5,)P(2,3|X,, ) + P(1, 3%, D)} Y
+ p(‘i'z)(1-s2)1>(2.3|§2,z> + P(Ry) j

Therefore the coefficient of the kth sensitivity value in the basic overall mission
criticality expressions is seen to be a function of the phase~-dependent first-failvs: .
probabilities P}g{X{}, the phase transition probabilities given element failure but no

accident P(i, §|X1,4); and the sensitivity value of the previous phase (1-Sj).

M
PRSI,

A general expression for P(fk, ?1), leading to a matrix formula for overall
criticality, will now be developed. From straightforvard considerations, we can
write

k -
P(Xk’¢k) = 121 P(RS)P(¢klxj)

where P((Dklfj) is the probability that phase k will be attempted, given X is failed
in the jth phase [P(@y|Xy) = 1.0). .

PN

ot

E-4 7 {‘




Tek YR D SNR e | L

ksl

FC AT e

XY

RS A
o)

o [—— C:) [ Y 4

eorame}

._.
[

o

E---—-I {:» » { s Bosmmee § m

The conditional probabilities P(¢k|Yj) can be obtained recursively as follows:
p@ki)’ck) = 1.0
PO, IX, ;) = (-8, ) Pk-LKIX ;. HP@ X))
where: (1S, ;)=1- P I)-(k) = PA| 7(]'() = probability of no accident in the kth
. phase, given X is failed in that phase.

In general,

- k - -
P@IT) = (1-8) 2 PUIIT, ARG IR)

For computer solution of mission criticality, three matrices can be set up and
defined as follows:

P= [p('i'l) PE) . . p(?n)]
(1.0 P@,[X,) PO,IX)) PQ,X) . . . P@,I%)
1.0 P(@y|X,) PRy - . . P@[X)
Lo PQ,X) . . . P IXy)
_C.. =
o :
1.0 P@IX ;)
L 1.0
N
5
S
S=1
sSnJ
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Then it is easily shown thac tae foliowing matrix equation holds:

R is noted that P C is a vector, say (Q3 Qg ... Qp), where

PWM.%) = PCS

Q = P('i,m,)

E.2 EXAMPLE OF MODEL EXERCISE

Consider a three-phase mission of which 100 flights were made. The results,
assuming only one possible element failure, are as follows:

A schematic representation of distribution of the 100 flights is shown in

Figure E=1.

Number of flights entering
phase

Number of flight elements
first failed in phase

Number of flights with element
failed in phase

Number of transitions with
element failure:

¢1 to (02
@y to @g
¢2 to ¢3

Number of accidents

E-6

|
100

20

20

10
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Phase:
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90
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20
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L2
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In this example the following would be the observed values of various probability
terms:

P = 11010 = 0.18
P = (0.20 0.10 0. 05)
0.25

s§=]o.25
0.32

P(L, 2R, 7) = 13 = 2/8

P %, ) = % = 1/3

p(z,slxz..?) =

sie
|
-t
[~2

.

p@zrxl) = ';% = 1/2

P(@yX,) = -5—*2—0'{—5- = 5/8

P@yR,) = %% = 3/4
The last three probabilities also can be obtained from the model aa followa:

P@,|R,) = (1-8,)P(1, 2[R, N P(@,IXy)
= 3/4x2/3x1
- 1/2

P@yIR,) = (1-5)) {PQL, 2[R, , A P@gIR,) + P(1, 3K, . M) P(@g )}

= 3/4 {2/3 8/4 + 1/8}

= 3/4x6/8 = 65/8
(Continued)
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P@,[X,) = (1-8,) P(2, 3[X,, M) P(@,| ;)

= (1-0. 25)(1.0)(1.0) = 3/4

The C matrix is computed as:

c=| o0 1 3/4
0 0 1
and we have

(1 172 s5/8) fo.25

P(A,X) = (0.20 0.10 0.05) |0 1.0 3/4 0.25
0 0 1 0.32
(0. 25

= (0.20 0 20 0.25) |0.25| = 0.05 +0.05 +0.08 = 0.18.

(0. 32

. 3
The last matrix product is simply Z P(Yj,Q)j)Sj, the basic model for accident
probability. =1

Figure E-2 is computer program written in the BASIC language for solving for
accident probability when the phase first-failure probability vector, the phase
transition matrix, and phase sensitivity vector are read-in, Specific comments on

the program are noted in the exhibit.

Figure E-3 is the computer printout for the sample problem discussed above.

E.3 CONDITIONS AND ASSUMPTIONS

Several conditions and assumptions implied by the models presented above are
discussed in this section.

Condition 1: Only one element (or function) failure is generally considered. That is,
the term P(/, X) represents the criticality of element or function X, assuming that
all other elements or functions not in a redundant or back-up mode are not failed.
For elements in a redundant design, the sensitivity values have been obtained in a
manner that does consider the possibility of failure of back-up elements. Failures of
functions which depend on A, however, are considered through the link dependency

analysis.
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! DIM $€10)» TC€10,10), PC10)

£ DIN CC10510)5XC15109,¥C1510)2¢101)

7 PRINT

8. PRINT*NO. OF PHASES AND N8« OF COMPONENTS ARK™S

1) LET D1=0 !

48 PRINT .

‘'3 LET D1sDY ¢ 1

14 PRINT COMPONENT NO+ 1S*D}

1S PRINT

16 MAT C SZER(N2/N2)

25 PRINT

26 PRINT"PHASE TRANSITION MATRIX®

27 PRINT

30 PR m‘u NR-1

32 FOR J= 141 T8 N2

35 READ TCIsJ) Read-in ghase Aransition

36 PRINT "PC31303™) = "3 TCLoJ) watrix (Line b00)

40 NEXT J

43 NEXT 1 J

4S5 PRINT

46 PRINT “FIRST-FAIL PROBS"

47 PRINT

%W VAT READ PUNR) — — == o o o == — Readiin t’\tﬂ (LEail bt bor
49 MAT PRINT P Line bio)

$2 PRINT

84 PRINT'PHASE SENSITIVITIES" ' . .
€8 MAT READ S(N@) — —— Readin phase sowsrtivity vectn (Line 20)
56 PRINT _

S8 MAT PRINT S

60 LET CC1s1)u140

62 PRINT "PROB. PHASE J GCCURS_GIVEN FAILURE EXISTS IN PHASE K
€5 FOR Jug T8 N2

20 LET CCJrdd2140

75 FOR 1= T J-) ‘| Rovtine Sow coleelats
85 LET ke g1 e(®g) = T | R )

90 FOR M» Ke1 T8 J
95 LET EaE+TCKoMIACCMID)
100 NEXT M
108 LET C(KaddnC1=SCKIIOE
106 PRINT K3J3"CCKoJ) "3 CtKad)
110 NEXT 1
N0 WAT Xe TR
. L4
A10 MAT YaX#0 —m o — _.__c.luhhm of (’Hu*«]
412 PRINT
41 PRINT'PHASE SCCURRENCE WITH FAILURE PROBS.

A16 MAT PRINT Y

ARl MATZAYES — — —— e == Cclwltf:m o§ PLO,X]
438 PRINT )
453 PRINT"TOTAL ACCIDENT PROB. 'l'“t.Ro 18"32¢1, 1)
433 PRINT i
S00 1IF Di<N3 THEN VI

$20 RESTURE

600 DATA «666667+333333):1.0

610 DATA +80,¢10,+08

680 DATA 29,425,382

99 END

Figure E-3. BASIC Program for Obtaining Overall Element Criticality Values
E-10
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OF PHASES AND NO. OF COMPONENTS ARE 23,1

COMPONENT NO. IS 1

PHASE TRANSITION MATRIX P, 41X, 2]

e i <.1.r, o ;Z:!E-m\
NI F {»;.:.»vf.;g'ial.~ RSO S sl A

PC 1 2)a 0¢666667
- PC 1 3)= 0.3333333
l PC @ 3) = 1

FIRST-FAIL PROBS P[]

0.2
0{!
0.05

A MR TR R S o T

? -

[ PHasE sensiTiviTies  S,* PLan I%]
E 0.25

§ 0.85 o R

I 0.32 -

PROB. PHASE J OGCCURS GIVEN FAILURE EXISTS IN PHASE K

1 2 CCKsJ) 045000002
2 3 CCKsJ) 0.75
3 3 C(KsJd) 046250002

PHASE BCCURRENCE WITH FAILURE PRoBS. P[4, ;%]

0.2 . 0. . 0.85

TOTAL ACCIDENT PROBe. THEGR. 1S 0418

Figure E-3. Sample Program Output
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Independent joint failure occurrences can be considered in a mannér similar to
that deacribed in Section E.1, but only at a considerable increase in complexity. The
simplest case would be to assume independence of accident sensitivities such that:

PR T = S RY) = 1- 11 - 5,18,

I . SO SO St S Bt

Under this agsumption, the additional model complexity involves considering the
additional [2 possible joint-failure occurrences (where M = number of elomentl).
and the additional [ )phue transition matrices. Since M is quite large, such

inclusion results in a greatly expanded problem.

It accident-sensitivity independence is not assumed (and realistic consideration
would lead to such oonclusion for many cases), the problem ocould well become
unsolvable in the practical sense. Since the major purpose of the analysis is to
determine criticality rankings, consideration of only single-failure ocourrences is
not unreasonable, especially in terms of the amount of effort and knowledge required
to do otherwise. It is noted however that if certain elements or functions are known
to be quite interactive, new pseudo-elements may be defined to handle joint ocour-
rences for these cases., For sxample, if X and Y have a pronounced interaction effect
with respect to accident probability, one can introduce the pseudo-elements:

e I oy S Gme Bl

™

Z,=%v, Z,=x7, 7, = XY {

and sensitivities for Z;, Z2, Z3 can be developed to account for the interactive effect. H
Condition 2: The first failure probabilities are a function of phase-transition z

probability ement reliability. In gener ﬂ

) i
P(R) = P(X first fails in k™ phase) = L___ﬁl_?mmf‘m of fights in Wh;fhg‘ﬁ*;;g:;“ In phase k) b

A model for P(R}) considering a three-phase mission can be presented as J
follows. :
Let t1,t2,t3 represent the duration of the three phases; and let F(ty|t;) repre- 1

sent the probability that the element fails within ty to ¢y + t, given that it has survived

e
e P
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over tj operating hours; and let F = 1 -~ F. Then, assuming a "new" element X at
the start of the mission, * we have

p(‘i'l) = P(@,)F(t,[0) = F(t,{0) (M@,) = 1.0]
PRy = PO@)F(t;|0 (L, 2|X,, 0)F(t,ft))

PXy) = P@,)F(t;|0) {P(1, 21X,, 0,)Fit,lt,) P2, 31X,, @) Fitylt, #,)

+ P(1, 31X, 0, Fitg|t )}

If we assume a "standard mission" in which all phases are performed in
sequence unless a failure occurs, i.e.,

1, for j=i+1
P(¢j|xi) =
0, otherwise

then

p(‘ii'l) = 'f"(t1|0) = 1= R(t,)

p(R'z) = F(t1|0)1~‘(t2|t1) = R(t,) = R(t; #,)

P(?&) = 'F‘(tllmF(t1|t1)F(t3|t1+t1) = R(t; #y) =Rty #, o)

where R(t) = P (successful operation over t hours),

The above two sets of equations for P(?l) can be easily extended to k-phase
missions. Both cases require a reliability model for the element. For example, if

?\o (i:nstant failure rate (A) can be assumed, then a particularly simple relationship
8:

- Aty
F(t,| tj) =1-€

More complex types of failure densities (e.g., those accounting for wearout such as
in mechanical components), and consideration of the varying stresses on elements
during different phases, can be incorporated into the reliability model as applicable.

*If, in fact, T total hours have been accumulated beforehand, replace F(t1]0) by
F(t1|T), F(tg|t1) by F(ta|T+y), etc.
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If the standard-mission case is not to be considered, then analysis of past
flights and future expected operational profiles will have to be conductéd in order to
estimate the appropriate phase-transition probabilities required for the P(’q‘) model.

Condition 3: Repair or restoration of failed elements is assumed not to occur.
certain types of failure can sometimes be repaired in flight, ugh
some types of failure are of an intermittent nature, the relative occurrence of these
events is generally small relative to failures that cannot be restored or repaired.
Since critical elements generally have hackup or redundant functions (which are con-
sidered in the sensitivity model), it is believed that this assumption is not too serious
for the purpose of criticality ranking, especially in view of the model and data-
requirements complexity that would result if the assumption were not made.

E.4 MODEL APPLICATION

E.4.1 Combining Data and Model Estimates
of Sensitivity

As shown in Section E. 1, two equivalent equations for obtaining overall element
criticality as a function of estimated phase sensitivities can be developed. They are:

Equation A:

n
P(A ,X) = k§1 p(xk’¢k)§(

Equation B:
PT) =RPCS

wiiere P, C, and § are as defined on page E-5. If no data are available on the system
under cong_'fderation then equation B would apply, based on predicted values of P&p
and P(i, )| Xj,4) for developing the P and C matrices.

If applicable system data are available, then observed values of P(Xi,Pk) can
be obtained and equation A employed. This, of course, is desirable since it
eliminates errors in estimates of first-failure and transition probabilities. It is
noted, however, that this appreach involves combining two types of sensitivity values.
From the equations in Section E. J, it can be shown that

k-1 k
PR = 2 2., PR-SpPA IR, HP@ Ry + PR

Thus, estimates of P(Xk,Pk) from observed data already include actual sensitivity
values-«the (1-S;) factor in the above equation. If we use the right~hand side of the
above equation in Equation A, we have

n k-1 k
PUALD = EE T PER)-SRAIRDPOT)S, + PRpSy + RS
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where S} is used to denote a sensitivity value inherent in the chserved data, and )’
to denotu a sensitivity value developed from functional analysis of the system.

As discussed previously, thog'e two sensitivity values are not necessarily
measures of the same event-=the Si values are more a measure of accident exposure
or accident risk than true accident probability, of which the Sj are representative.

The combination of observed P(Xy,®)) and predicted Sk values is then appro-
priate in terms of developing criticality rankings of elements if there is a proportional
relationship between the S} and §j' values--that is, if there exists for all phases and
all elemonts a constant C such that S}’ = CSj, for then the criticality of each element
is multiplied by the C constant, thus leaving the rankings invariant.

It cannot be said with certainty that all the sensitivity estimates S}' for all
elements and phases are in fact a simple multiple of the "true value". ther it is
more reasonable to assume that over some limited range there is a consistency; that
is

') = Cpps'(®

where Cy is the facior relating the estimate of the sensitivity of element x in the j“‘
phase to ﬁxe true value, and Cyx has a relatively limited range that holds for all
phases and elements.

To {llustrate this point, Table E-1 presents appropriate model inputs for a five-
element aystem involved in six phages. It is assumed that 1.0 £ Cyjg < 1. 2, and ran-
dom numbers chosen withinthis range were used to obtain the S}'(X) values. Table E-2
shows the two sets of criticality numbers and relative rankings of the elements.

It is seen that in this example the rankings are the same for both cases.
Naturally this does not provide assurance that this will always be the case, but it can
be reasonably conjectured that if the Cix range is not too large and the factor is .
uniformly distributed for any (j,X) combination, then any change in rankings will be
relatively minor.

E.4.2 Implementation Example

The Funotional Criticality Model was exercised using Navy 3M* data and
sensitivities for the Work Unit Code items of the F~4J aircraft as part of a concurrent
Navy contract.

To evaluate the inputs to the model, a data survey was conducted of the Naval
Safety Center's data bank. The survey revealed that the data bank was adequately
recording the malfunctions registered by the 3M system, and the capability already
exista within the Center for computing mean time between failure (MTBF) from 3M
failure information coupled with flight times reported on pilot debriefing forms. As
in the case of the Air Force math model (designed for application to the AFM 66-1
data system), the "When Discovered" codes used in the 3M system are inadequate for
desoribing the portion of the flight in which an aircraft is exposed to malfunctions -~ a
basic input to the safety-prediction math model.

*Department of the Navy, Naval Aviation Maintenance and Material Mansgement
Manual, Publication 0618-200-0100.
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TABLE E-1:

‘DATA INPUTS TO ILLUSTRATIVE PROBLEM

(Five-Element System involved in Six Phases)
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TABLE E-1. (Continued)
C. Phase Sensitivities
Element
§!§ 1 2 3 4 5
: I% Phase | 8 | s | o | s | s | s || s | & | s
1 |08 o8 |0.2]025]053]0388]|01|[o0w2]0 |o
; 2 [0 o o [0 [o0.4]{o044s|01f0n7|[0 |0
f s |o {o o [0 Jo.1]o111|c1]0.104]02]0.288
; 4 |o |o o |o |o.1]o107|01]0.116]0.2]0 22
5 |o o o |o |o.5|o0565|01]0107[0 |o0
3 IE 6 |0.9]|0918o05|052]|03]0327]02|024[0 |0

TABLE E-2. CRITICALITY VALUES AND RANKINGS FOR TWO CASES

. [é Case 1 ~ Only S' Values Used Case 2 - S' and S" Values Used
: in Equation A in Equation A
‘ h Element Criticality Rank Element Criticality Rank
1 0.0556 1 1 0.0582 1
2 0.0360 3 2 0.03717 38
X% 3 0.0460 2 3 0.0508 2
* 4 0.0299 4 4 0.0338 4
- 5 0.0168 5 5 0.0192 5
f
iz
i
£
i
ﬂ E-17




